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PART 1 
MAGNETIC TAPE TRANSPORT 
MAINTENANCE 


SECTION Ll 


INTRODUCTION 


1.1 GENERAL 


This manual contains material required to service and 
maintain the Sanders Model 3720 Magnetic Tape Transport 
(tape transport), and includes installation, operational 
procedures, troubleshooting procedures and other mainten- 


ance aids. 


In the 8090 Magnetic Tape Pooler System (pooler) con- 
figuration, external control of the tape transport is 
accomplished at the keyboard under control of the Pooler 


Applications program. 


Interface requirements between the tape transport and 
pooler microprocessor are established in the controller inter- 


face, hereafter referred to as the controller. 


The controller consists of 4 printed circuit cards, 
located in the pooler microprocessor assembly. Mainten- 
ance support of the controller is provided in Attachment I 


of this manual. 
1.2 TAPE TRANSPORT DESCRIPTION 


The tape transport shown in figure 1-1 includes the 
electro-mechanical components and circuitry required to 


move the tape and record data. 
The tape :ransport contains four basic functional 
circuits: 1) motor control circuits, 2) write logic, 


3) read logic, and 4) power supply. 





SPECIFICATIONS 


REEL DIAMETER 
TAPE CAPACITY 

TAPE SPEED 

REWIND SPEED 
START/STOP TIME 
START/STOP DISTANCE 
PANEL WIDTH 

PANEL HEIGHT 

DEPTH (BEHIND PANEL) 
DEPTH (TOTAL) 

WEIGHT 

TAPE SPECIFICATIONS 


SPEED VARIATION 
(LONG TERM) 


SPEED VARIATION 
(INSTANTANEOUS) 


TAPE TENSION 
NUMBER OF TRACKS 
TAPE PATH 


RECORDING MODE 
DATA DENSITY 


INTERCHANNEL 
DISPLACEMENT ERROR 


ERASE HEAD 
ELECTRONICS 
POWER 


OPERATING TEMPERATURE 


STORAGE TEMPERATURE 
- ALTITUDE 


MODEL 3720 


8.5 in.--------- 21.59 cm 
1200 ft.---------- 365.76 cm 
25 ips------------- 63.5 cm/s 
100 ips----------- 250 cm/s 
LS: tL. MSeC=ecHa=sc> 15 +1 msec. 
0.19 +0.02 in----- ~4826 + cm 
19.00 in----------- 48.36 cm 
12.25 in----------- 31.12 cm 
11.25 in-----------28.58 cm 
19,35 dneeeecerecse 33.66 cm 
45 1lbs.------------ 20.39 kg 


0.5 in. wide, 1.5 mil 
computer grade 


thick, 


+17 

+32 

7 41 02.0 een 198.45 +28.35¢ 
9, IBM compatible spacing 


Head and guide spacing IBM 
compatible 


NRZ1 (IBM compatit le) 
9 Track NRZ1------ 800 CPI 


150 micro inches max. 


Full width DC, IBM compatible 
Solid State, All silicon 


100/115/235 VAC, 48-62 Hz. 
250 Watts 

60°F (15°C) to 90°F (32°C) 
Humidity---20% to 80Z 
without condensation 

-30°F (1°C) to +120°F (49°C) 


Operating--Up to 10,00) feet 
Storage----Up to 50,000 feet 


1.4 MAINTENANCE PHILOSOPHY 

The maintenance philosophy associated with the tape 
transport, requires that a malfunction be isolated to a 
major field replaceable assembly. All field replaceable 
assemblies are supplied as part of the standard service- 
man's maintenance kit #7013425K001. Additional spare parts 
are available in the district level kit #7013425K002. 
Refer to paragraph 5.7 for a complete list of all spare 


assemblies included in both maintenance kits. 


Three printed circuit boards are located in the tape 
transport; MC-17, RC-11, and the RP-16. Each of the three 
boards are field replaceable, however the replacement of 


the RP-16 board is not recommended. 


The four (4) printed circuit boards in the processor 
assembly can be easily replaced and require no special 


adjustment or jumper configuration. 


The RP-16 card includes several components that may be 
plugged in or easily replaced; these parts are included in 
the 7013425K001 Ceeued eon parts list. The MP-17 and 
RC-1l1 cards are replaceable at the customer's location but 
require some alignment. In any event, less than one hour 
should be necessary for repair at the customer level before 
another tape transport is installed. Replacement tape | 


transports are available at the district level. 


If, in the course of responding to a specific complaint 
where a sare tealar symptom suggests the replacement of a 
component listed in the District level parts list (7013425K002), 
that component may be taken from the district office to the 
customer's site for potential replacement. Most of the items 
on the 7013425K002 parts list can be replaced on site by 


trained personnel with the recommended equipment. However, 


unless there is sufficient reason to determine that one or 
two of the higher level items are defective, there is no 


reason to carry more than 7013425K001 spares. 


It is important to attach a repairable tag immediately 
Following removal of a jefective assembly. Defective units 
which are not easily field repairable must be returned to 
the factory. For proper packaging instructions, PerEe to 


Section 6. 


Tools and equipment required for servicing at the 


customer level are listed in table 1-l. 
1.5 RELATED DOCUMENTATION 


The following is a list of various documents which relate 
to the tape transport. 
e Model 8090 Installation Manual Publication #7013417H004 
e Model 8090 Operator's Manual Publication #7014282H003 
® Model 8090 Software Manual Publication #7014282H002 
e Model 810 Systems Reference Manual, Pubhientiod #72003021001 
e Selftest Diagnostic Users Manual, Publication #7013172H005 
e PDS 800/3000 Schematic Diagrams, Publication #SDS-800-15 


10 


11 


TABLE 1-1 


TOOLS AND EQUIPMENT 


Description 





Standard Tool Kit 


PDS Supplemental Tools 


Meter, Digital, 3-1/2 digits 

Test Card, TC-12 Exerciser 

Gauge, spring, one-pound 

Tape (two required?) 

a. "Seratch" tape 8.5 - inch reel, 
0.5 - inch wide, 1.5 - mil thick, 
computer grade 

b. Master Skew Tape, LBM P/N 432640 

Isopropyl alcohol, lab grade with cotton 

swabs and lint-free cloth for applying and 

wiping. | 


Oscilloscope, Tektronix 422/432/453 
(included as item |! on standard tool kit) 


Volt Ohm Meter, Triplett 310 or equivalent 
(included as item 2 on standard tool kit) 


SELF CEST Diagnostic Program for Mag Tape. 
7013950 through 7013953 with user's guide. 


Spare Parts Kit #7013425K001/7013425K002 





SECTION 2 


INSTALLATION 


2.1 GENERAL 


This section provides a general description of the 
installation requirements associated with the tape transport 
when installed in the pooler configuration. Additional 
information is available in the System 8090 Installation 


Manual, publication #7013417H004. 


In the pooler configuration, the tape transport is 
normally packaged and shipped in a separate cardboard con- 


tainer as detailed below. 
2.2 UNPACKING 


Prior to unpacking the shipping container, it is advise- 
able to inspect the exterior for any visible damage. If 
there is visible damage to the exterior of the container it 
is likely that the internal equipment is damaged. When 
unpacking the tape transport, closely inspect the unit in 
the damaged area. If the tape transport is damaged, promptly 
notify both the carrier and Corporate Traffic Department, 


Sanders Associates, Inc., for immediate attention. 


One of two packing methods is used in preparing the 
tape transport for shipment. Therefore, two procedures for 
unpacking the unit are presented here. To unpack the tape 


transport select the applicable procedure. 





2.2.1 PROCEDURE 1 
Refer to figure 2-1 while performing 
procedure: | | | 


i Cut lengthwise along the center 


cutting through both the reinforced nylon 


tape. 


the following _ 


of the container, 


bands and binding 


ae Open cardboard container flaps and remove four 


corner cushions. 


3. Remove inner container. 


4. Open inner ccntainer and remove cardb ard spacers. 

oe Remove the Sene: etansan te: 

6. Remove polyethylene film from the uni:. 

5 Install slide rail mounting brackets (see figure 6-1). 


Zc2su2- PROCEDURE: ‘2 


Refer to figure 2-2 while performing 


procedure. 


dis Cut lengthwise along the center 
cutting through both the reinforced nylon 


tape. 
23 Open cardboard container flaps. 


3. Remove top half of foam cushion 


ethvlene film. 


the following 


of the container, 


bands and binding 


and 4-mil poly- 


4. Remove the tape transport. 
Da Remove 4-mil polyethylene film from the unit. 
IMPORTANT 


Save all shipping material 


for 


reshipment of defective units 
to the factory for repair and 


refurbish. | 
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TAPE 
TRANSPORT © 


| , CORNER 
en CUSHIONS (8) 
| NNER ! oe 


CONTAINER 


OUTER 
CONTAINER 
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Figure 2-1, Transport Shipping Configuration, 
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SHIPPING: 
CONTAINER 
NYLON REINFORCED 
ADHESIVE TAPE 
29413-003 
Figure 2-2, Alternate Shipping Configuration, 


2.3 ENVIRONMENT 


The tape transport is designed to operate in the follow- 


ing environment. 


Operat: ng Temperature-------- 60°F (15°C) &6 90°F (32° C)% 

Humidit yrrr- eo rc rr err rece 20% to 80% without conden- 
Sation 

Altitud?--------------------- 10,000 feet 

Noise Level------------------ 60 dba (MAX) 


* ‘fagnetic tape will not tolerate temperatures in excess of 
90°F (32°C). The tape transport however, can be shipped and 
stored (without tape mounted) at temperatures of -49°R (-45°C) 
to 158°F (70°C), at a relative humidity between 15% and 95%. 


2 4 POWER REQUIREMENTS 
2.4.1 INPUT AC POWER 


The tape transport is capable of operating on both 
domestic and foreign single phase power, 100, 115 or 235 VAC 
(other operating voltage may be obtained from the factory), 
48 to 62 Hz. Selection of the input voltage range is pre- 
determined at the time of purchase and wired accordingly. 
selection is made by appropriately connecting the power 
transformer leads to the terminal board (TB-1) located on 
the inside left side plate of the tape transport. Refer to 
figure 2-3 for detailed connections. Prior to powering up 
the tape traisport, it is advisable to verify that TB-1 is. 


properly wired for the particular configuration. 


The input AC line is fused according to the input power 


requirements. 






Nominal 
Input 
Voltage 


100 vAc | Fi 3.0A | SLO-BLO 7528001P105 
115 vac | Fl 3.0A SLO-BLO 7528001P105 
235 vAc | Fi | 61.58 SLO-BLO 7528001P149 | 








Fuse Amps Type Part Number 
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Input Power Connections (TB-1), 


BROWN 


“YELLOW 
ORANGE 


BLUE © 


RED 


GREEN 


29413-004 


2.4.2 INTERNAL DC POWER 


The tape transport contains power supply circuits that 
provide the following internal DC outputs. Refer to figure 


5-2 for DC power distribution. 












Part Number 






7528001P005 
7528001P055 


F2 
F3 
NOT FUSED 
NOT FUSED 





+12 VDC 
-12 VDC 
+5 VDC 
+5 (8S) 
















2.5 DIMENSIONS AND WEIGHT 


The dimensions of the tape transport in both standard 
and metric units ar2 shown in figure 2-4. The unit weighs 


45 lbs (20.39 kg). 


The dimensions of the tape transport cabinet in both 
Standard and metric units are shown in figure 2-5. The tape 


transport cabinet weighs 60 lbs (28.52 kg). 
2.6 INSTALLATION | 


The tape transport is. mounted in a low boy cabinet on 

Slide rails. When used in the pooler configuration, the 

tape transport cabinet is placed on top of, and attached to, 
the matching pooler microprocessor cabinet (see figure 2-6). 
If intended for use with other than the pooler, (stand alone) 
the tape transport and cabinet assembly may be placed in any 
convenient location provided that the air intake is not 
obstructed and the tape transport cabinet is within 25 cable 


feet of the microprocessor. 
2.7 TAPE TRANSPORT INTERFACE CABLING 


Figure 2-7 illustrates the cabling required to connect 
the tape transport to the microprocessor assembly. In the 


pooler configuration, a 9-foot cable (assembly 7013416G001) 


is used to connect the tape transport interface connector _ 
board PC-4 (J101, 3102 and J103) to connector 12 of the 

‘distributor card (card location XA20 of the microprocessor 
assembly). For detailed signal functions and ‘pin connections 


refer to Input/Output Interface Signals of Section 5. 


DIMENSIONS 


ae INCHES CENTIMETERS 





CONNECTOR 
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Figure 2-4, Tape Transport Dimensions. 
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Figure 2-6. Tape Transport Cabinet Stack Mounting. 
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29413-008 


Figure 2-7, . Tape Transport/Controller Interface 
Cabling (Model 8090 MTPS) . 
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SECTION 3 


OPERATING INSTRUCTIONS 


3.1 GENERAL. 


The section contains a description of the tape trans- 
port controls/indicators and proper methods of loading and 


unloading magnetic tape. 


Operating characteristics relative to specific operations 
both on-line and stand-alone are presented in Sections 4 and 


3. 
3.2 CONTROLS AND INDICATORS 


The operator control panel on the tape transport is 
located on the top front portion of the assembly as illus- 


trated in figure 1-1 and detailed in figure 3-l. 
3.2.1 CONTROLS | 


POWER A pushbutton latch switch that applies power 


to the tape transport. 


LOAD A pushbutton switch that initiates the tape 
loading sequence. Pressing the switch causes 
the reels to apply tension to the tape. The 
tape then advances to the beginning of tape 


(BOT) marker and stops. 


REWIND A pushbutton switch that initiates the rewind 
| operation. Pressing the switch places the 
tape transport off-line, rewinding the tape 
to BOT. Pressing the switch when tape is at 
BOT causes tape to unload from the take-up 


reel at low speed. 


POWER ee | 
ON/OFF REWIND : ON LINE 
SWITCH SWITCH SWITCH 
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Figure 3-1. Tape Transport Front Panel Hardware. 
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ON LINE A pushbutton switch that places the tape 
transport in the on-line mode (enabling 
remote control) if tape is loaded and LOAD 
button pressed. The tape transport may be 
placed off-line at any time by pressing the 


switch again. 
3.2.2 INDICATORS 


POWER This indicator lights red when power is 
applied to the tape transport. 


ON LINE This indicator lights green when the tape 
transport is on-line and under remote 


control of an external device. 


RING This indicator lights amber when a write 
ring is on the supply reel and the LOAD 
button is pressed. If the indicator is 
not lighted writing or erasing data is 


disabled. 
3.3 OPERATING PROCEDURES 
3.3.1 TURN-ON 


Press the POWER button at the control panel. Power 


indicator should light, indicating power up status. 
3.3.2 LOADING TAPE (PROGRAM OR BLANK TAPE) 


is If recording is intended, check tape reel to ensure 
that the plastic write ring is installed on the rear flange 
of the reel. When reading tapes, write ring should be 
removed to protect the contents of each tape from an 


accidental write or erasure. 


Zi Remove protective plastic snap-on seal ring from 


tape reel. 


3% Open tape transport dust cover door. 


Ae ‘Pull locking. ‘knob out to the release ‘position, mount 
tape. reel onto supply hub. Mount reel so that tape unwinds 
when reel is rotated clockwise. Mounting pressure should 
be concentrated around the hub area to prevent wear on the 
tape edges. Seat the reel tightly against ‘the hub rim and 


| push the locking knob in to secure the reel in place. 


5. Thread tape along tape path exactly as shown in 


figure 3-2. 


6. Hold the end of tape onto the. take-up reel and 
rotate counterclockwise several turns until the pressure 
holds the tape in place. Gently release the take-up reel 
to avoid any slack along the tape path. 


Vx Check to ensure that the cape is ae seated 


on the rollers and ‘guides. 
8. Close the tape transport dust cover door. 


9. Press the LOAD button. Tension irae: Should move 
as the reels take up the slack. Tape advances to the 
beginning of tape (BOT) marker and stops. The unit is now 
loaded and ready to be placed on-line (external control). 
Off-line manual operations are limited to exercising tape 


motion with the use of the service switch. 


10. If write ring is installed, ring indicator will 


illuminate. 


Press the ON LINE button. The ON LINE indicator 
should light. Placing the tape transport on line trans- 
fers operational control to an external device. In the 
pooler configuration, control is transferred to the key- 
board under control of the Magnetic Tape Management 


System (MTMS) applications program. 
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3.3.4 UNLOADING TAPE REELS 


1 Press REWIND button. Tape rewinds to the BOT 
marker and stops. 

2. Press the REWIND button again. Tape rewinds at 
a slower rate until tape path is clear. Tension arms will 


relax during this mode. 


3. Open tape transport dust cover door. 

4. Manually rewind remaining tape onto supply reel. 

Des Pull locking knob outward and remove tape reel. 

6. © Place and secure plastic snap-on seal ring onto 
the reel. 


3.3.5 RELOADING FROM END OF TAPE 


If all of the tape is unwound from the supply reel 
(EOT marker missing or defective EOT sensing circuits) 
the tape must be rethreaded (in reverse) aad rewound onto 
the supply reel. It is difficult to place the end of the 
tape onto the rim of the supply reel due to interference 
from the reel flanges. Because of this, it is impossible 
to hold the tape end on the rim. Wetting the tape end 


provides a temporary adhesive for starting the tape onto 


the rim. 

Ls Rethread (in reverse) tape as shown in figure 
3-2. | 

L's Lightly moisten the tape end and insert between 


the supply reel flanges, onto the rim. Gently rotate reel 
counterclockwise several turns until the pressure holds the 


tape in place. 


or Continue to rotate several turns checking to ensure 
that the EOT reflective marker is present (about 10 turns in 
from tape end). If missing, replace EOT marker to the shiny 


side of the tape along the edge nearest the front panel. 
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ee Rotate baweeup reel. counterclockwise removing 


pane slack. 


De Ensure that tape is properly seated on all rollers 
and guides. | | 
6. Close tape transport dust cover door. 


/. Press the LOAD button, immediately fotlowed by 
the REWIND button and hold until tape aoe to rewind. 


3.3.6 POWER FAILURE RECOVERY 


In the event of a power failure, the tape transport 
will stop smoothly with no damage to the tape. When: power 


is restored, the tape may be rewound or re-started. 


To rewind the tape after a power failure, press the 
LOAD and REWIND buttons and hold until the machine starts 


rewinding. 


To restart the tape at its present position, press 
and hold the LOAD button followed by the ON LINE button. 
The transport will apply tension to the tape and goon line. 
Since the tape will not be at precisely the sane position 
as it was when the power failure occurred; the tape may 
have to be rewound a few inches to locate the original 


position. 


SECTION 4 


MAINTENANCE 


4.1 GENERAL 


This section details the requirements necessary to 
Support preventive maintenance, parts replacement and adjust- 
ments on the tape transport. In addition to this material, 
other maintenance aids such as interface signals and distrib- 
ution, troubleshooting diagrams, wiring diagrams and spare 
parts list are contained in Section 5. Logic and assembly 
diagrams associated with the tape transport are contained in 
Section 7, others are contained in the PDS 800/8000 Schematic 
Diagrams, publication #SDS-800-15. 


The estimated mean time between failures (MTBF) for the 
tape transport electronics is 2400 hours under normal usage 
and periodic maintenance. Life expectancy of the motors and 


read/write head however, is 5,000 normal operating hours. 
4,2 PREVENTIVE MAINTENANCE 


To insure maximum operational reliability of the tape 
transport, it must be kept clean and free from any accum- 
ulation of dust, tape oxides or other foreign particles. 
Any small particle between the tape and head is capable of 
causing dropouts resulting in hundreds of lost data bits. 


Such dropouts are by far the most common cause of tape errors. 
4.2.1 CLEANING 


4.2.1.1 Daily 


Clean read/write head and all other tape bearing surfaces 


as indicated in table 4-1, item 1 (see figure 3-1) using a 


clean cotton swab moistened with isopropyl alcohol. Wipe 


all surfaces with a clean, dry, lint free cloth. 
4.2.1.2 Semi-Annual 


Clean, inspect, check and make necessary adjustments 


as indicated in table 4-1. 


TABLE 4-1 


PREVENTIVE MAINTENANCE CHART 


Notes/References 





1. Jaily Cleaning Apply isopropyl alcohol with 
(a) Head | | cotton swab and dry with 
| _ lint free cloth. Do NOT 
mar, or scratch or touch any 
of the surfaces. | 





(b) Tension Arm Rollers Rotate while cleaning 

(c) Rotating Tape Guide Rotate while cleaning 
Rollers | | 

(d) Fixed Tape Guide | Rotate inner flange while 

| | SS cleaning 

(e) Capstan Clean surface of rubber 


drive wheel. 


2. Semi-Annual Cleaning | 
(a) Fixed Tape Guide (1) Loosen outer flange hex 
| screw. i 


(2) Rotate flange to provide 
| a new wear surface 


(3) Tighten hex screw after 


, es cleaning 
(b) BOT/EOT Reflec- Wipe with dry, clean, lint 
tive Surface | free cloth. Do NOT use any 


type of cleaning liquid as 
this will dissolve the ad- 
hesive, securing the re- 
flective surface. 


Sete sas TABLE 4-1 
PREVENTIVE MAINTENANCE CHART (Cont) 


Action Notes/References 





2. Semi-Annual Cleaning 
(continued) 

(c) Dust Cover Door Clean inside and outside 
surfaces with a non~-abrasive 
cleaner such as Windex and 
wipe with dry, lint free 
cloth. 


3. Inspection 
(a) Head Replace when head is worn 
to the depth of the flat 
gutters on each side of the 
head. Return worn head to 
the district office. Refer 
to paragraph 4.3.2.10 


(b) Tape Guides Replace tape guide when- 
ever it is found to be worn 
out of round or the tape 
edges have cut into the 
guide flanges. Refer to 
paragraph 4.3.2.15 


4. Checks and Adjustments Each of the following items 
must be checked to insure 
that the limits of the 
adjustment are satisfactory. 
In most cases, minor adjust- 
ments may be sufficient to 
maintain optimum operating 

a parameters. 
<ok Swe eae 





+12VDC | ee 00+0. 


|} + 5vDC 5..0+0. | 
| + S5VDC | - 5.00+0.25V 
| -12VDC -17 | 6-12.0.4+0.6V | 





TABLE 4-1 


PREVENTIVE MAINTENANCE CHART “(Cont) 


Action — Notes/References 





“@) capetan Servo “(use TC- 12 Card, alee’ Oscilloscope) 





Reference 
ievnbe ened Test Points jAdjustment | Criteria pr ee en 
“Mc-17. | +TP-15. =| ~R138—CO™S "040. 005V. | 44.264 


ee eee (1) BOT/EOT sensor inhibited | 
(2) Supply tension arm at center position 










(3) Capstan motor stopped epee and ON LINE buttons 
pressed) 









F=(round label)... 
R=(round label) 
| RWD= (Round label) 


13.5+0.5 ms 
at 90% 












Forward Speed 
|Reverse Speed 
Rewind Speed | 
Start/Stop _ 





mesg nr arora ae recital terse nc wie eases 


ianreuennattemnenre ean petaiinipenaes ce 


(c) Reel Servo (tension arms) 








Insure that each tension arm maintains an arc limited by 
the maximum positions forward and reverse when the tape 

transport is exercised in each direction. When there is 
no tape motion, each tension arm should be at the center 


position. 


ee eeraenateenatea tanta etn ene net iy newinrnne enema tenet innate iprenenethneeeannn ene 





aca ge eT RT CLR EMPTIES ATT 


. ~ Reference 
Criteria Paragraph 


(Supply Tension Arm - | °4-22 | - wAEC 
; Center 
Take-Up Tension Arm - | ~4- Arc 


Center 
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(d) BOT/EOT Sensor (must use brown tape ‘between sensor and 


reflector) 
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TP-8(B0T) | — R1046 2.5+0.1V 
TP-9(EOT) R1048 2.5+0.1V 





aces aaa ee 


re & 





(g) Flux Gate 


ee 1G 


Sees pe sa are ert a ee 


PREVENTIVE MAINTENANCE CHART (Cont) 





Action Notes/R 





eferences 








and read back) 





Reference 
Output Assembly |Test Points Adjustment Criteria Paragraph 


RRR RR I RI RI EIR DOTTY SESCINAT IIT BS SO AE TISTICAL IES BTN LETTE ELSA TATA IN TITIES TEAL TE SEINEE TIED) (Bt LPI TRIE STEELS EEO TEESE TEI ESTE IT ONT E SRI IAI SA BLO EES SU AST 


RD DA AHA HAA A 
PP PF PF PF PF EP LE Lk 
PF PF fF fF LF ER LE fF 
mM Me MB KH KH HB NH NH bP 

PND DBD AHA HDA AD aH 





iw DA wm & WH KF OC rg 


(£) Read Skew 















‘= | : Reference 

Assembly jTest Points Adjustment Criteria Paragraph 

ELL LES LEAL NILE, GERI SETAE NP TAS ENGRE RAN OARS SCCITICS EESTI TOTES LOOSE EEE ENE ce RATS RAPES SAREE IODC TNE A SE ATA RIOT NEBEE EE IETS NO SAA LAIN EOE AED AIEEE SETAC ESE 
Skew Adjust 


Paragraph | 





@ 














| | Reference 
Assembly |Test Points Adjustment Criteria | Paragraph 


Flux Gate Adjust | RC-11 {Anode CR105 | See Ref. | o1.5v P-P max. hel. 257 
Paragraph. 


(h) Tape Tension (use spring gauge as detailed in paragraph 
4.4.2.7) 






















, 
a 
a] 
& . 















| | iia | Reference 
Assembly|Test Points | Adjustment Criteria Paragraph 


ape Tension 0A0543-B | 
Adjust 


















7+1 oz. Qeaele8 





cobent ne gestern nye stentennen entaharnnte Meteee 


4.2.2 LUBRICATION 
| The tape transport is equipped with sealed , self lubri- 
cating reel and capstan motors, Periodic lubrication is NOT 


required, 
G@22.3 HANDLING TAPE REEL 


raed neva 
The 8090 Pooler Application Program tape and data tapes 

require special care; being careful to avoid contamination 

with fingerprints, dust or any other foreign material. It 

is very important to handle all tape reels by the hub area 

or plastic side flanges. The tape transport dust cover goor: 


must be kept closed whenever possible. 


Each tape geet includes a plastic, snap-on, seal ring 
which fits around the reel sealing the tape from contaminants. 
The seal ring must be attached to the reel and snapped firmly ~ 
in place whenever reels are not in use. Also each reel of | 
tape must be stored in a controlled environment not ‘to exceed 
the temperature range of 50°F (1,0~ C) to 90° F Gz C) with less 
than 85% relative humidity. Strong magnetic fields Must also | 


be avoided to prevent the destruction of recorded data. 
4.3 PARTS REPLACEMENT 
4.3.1 GENERAL 


This section contains detailed pares replacement proced- 
ures for each of the major field replaceable assemblies in 
the tape transport. ‘Defective assemblies that are NOT field 
replaceable, requires that the tape transport be replaced 
with a spare from the district office and that the defective 
tape transport be returned to the factory for repair. Refer 
to Section 6 of the manual for detailed repackaging and | 


shipping instructions. 


ror 








4.3.2 PROCEDURES 


Table 4-2 lists all of the procedures required for 


field replacement and the source of parts availability. 


Each procedure includes a general description of the 
procedure, tools required and specific removal/replacement 


instructions. 


TABLE 4-2 


FIELD REPLACEABLE PART/PROCEDURES 


Title Assembly Availabilit | 
Racial sasha aed Part Number | Number Field __Field Kit) District Kit Page 
id 


oe er ae Transport | 7013315P003 x 
MC-17 Card 7013844P019 x x 
RC-1l1l Card 7013844P020 | x x 
BOT/EOT Sensor 7013844P005 x | - Xx 
Tension Arm Servo Sensor 7013844P026 | | » 
Control Relay (Kl) 7013844P023 x -, 2% 
Fuse Replacement * 7528001P105 x x 

7528001P005 x x 

7528001P055 x x 
Filter Capacitors 7013844P024 x 

7013844P025 x 
Power Rectifiers 7013844P022 xX 
Tape Head (write/read) 7013844P001 x 
Capstan Motor 7013844P011 x 
Reel Motor | 7013844P012 x 
Indicator Lamps 7532008P004 x | x 
Tape Guides 7013844P002 x 

7013844P003 x 
Tension Arm Servo Lamps. 7013844P017 x x 





* Use 7528001P149 for 230 VDC applications. 
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a oy | 


TREPLACEMENT PROCEDURE ASSEMBLY PART NUMBER] TOOLS REQUIRED 
| Phillips Head 
Screwdriver 











TAP! TRANSPORT ASSEMBLY 7013315P003 






| DESCRIPTION The tape transport assembly must be shipped to the factory whenever 
Ja malfunction is NOT field repairable or at every 5,000 operating hour interval. 


PROC EDURE 








-Steps: 

Le Power down tape transport assembly. 

26 Open tape transport dust cover door. 

a Release both front panel slide latches (left and right knurled 
knobs see figure 1-1). 

i‘ Pull tape transport assembly outward to the lock position. 

Drs Disconnect the three I/O connectors at the rear of the tape _ 
transport (J101, J102, and J103). Also disconnect ground lead. 

6. Remove cable clamp from slide railij(see figure 4-4). 

a Disconnect power cord from cabinet outlet. 

8. Press lock latches on slide rail to release slide from lock 
position (see figure 4-4) and remove tape transport from cabinet. 

o, Remove slide rail assembly from the defective tape transport side 
panels by removing four (two each side) phillips head screws and 
associated hardware. 

10. Install slide rail assembly on the replacement tape transport 


using the original mounting hardware. 
NOTE 


Make certain that the top set of 
holes on each side panel of the 
tape transport are used to install 
the slide rails. 


11. Install the tape transport into the cabinet, inserting the slide 
rails into the slide rail tracks. 


12. Push the tape transport into the cabinet to the lock position. 


13, Connect the three I/0 connectors (J101,3102 and J103)and 


ground lead to the tape transport PC-4 card. 
14, Replace the cable clamp removed in step 6 (see figure 4-4). 
15. Route tape transport power cord through the left-side cable 
retaining brackets and connect it to the AC power distribution 


strip (Waber). 


16. Release slide lock and push tape transport into the cabinet. 











17. Secure slide latches released in step 3- Close tape transport door. 


4.3.2.2. 


REPLACEMENT PROCEDURE | ASSEMBLY PART NUMBER| TOOLS REQUIRED 
| Common Head 
DESCRIPTION The MC-17 “printed circuit card occupies card position #1, mating 


with connectors Jl and J2. Refer to figure 4-1 for relative location. 


The MC-17 card contains the power supply regulator and motor control circuitry. 
All of the adjustments associated with this card must be realigned whenever the 
MC-17 card is replaced. Refer to the adjustment procedures in this section. 


PROCEDURE 


Steps: 


ts If tape is mounted on transport, rewind (manually if necessary) and 
remove. 


van Power down transport assembly. 


3% Open transport dust cover door and release both slide rail latches 
(left and right knurled knobs, see figure 1-1). : 


bs Pull transport assembly outward from rack assembly to access rear of 
unit. 


NOTE 


To facilitate adjustments, the tape 
transport may be removed from the 
rack assembly, placed on a work sur- 
face and exercised using the TC-12 
Exerciser card and/or service switch. 


3. Remove the two MC-17 mounting screws securing the module to the card 
cage assembly and pull defective module out. 


6. Adjust both capstan and reel servo adjustments of the replacement 
module (four each) to the approximate center of their range. Total 
of eight adjustments, R126, R125, R106, R107, R230, R234, R198 and 
R194 (see figure 4-2). 


Pex Insert replacement module into the card slot (components facing to 
the front) and firmly seat into the mating connectors Jl and J2. 
Secure with two mounting screws. 


8. Remove the card cage hinze release hardware (two screws, see figure 4-1) 
and swing card cage assembly down to access MC-17 adjustments. 


Qs Press POWER ON button. [Insure that transport is powered on. Perform 
Power Supply Checks and Adjustments (paragraph Ao Be Qtek.) & 





10. Perform Prelinany Reel Servo Setup (paragraph 4.4.2. 2) 
ll. Perform Reel Servo ha gueemenes (paragraph 4.4.2. 3). 


12. Perform Capstan Servo Adjustments (paragraph 4.4.2.4). 
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Figure 4-1, MC-17 Disassembly/Removal. 
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Figure 4-2. MC-17 Adjustment Locations. 
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Figure 4-3. RC-11 Disassembly/Removal. 
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4.3.2.3 


REPLACEMENT PROCEDURE ASSEMBLY PART NUMBER] TOOLS REQUIRED 


Common Head 
Screwdriver 






7013844P020 





RC-L1l CARD 





DESCRIPTION The RC-1ll printed circuit card occupies card position #2, mating 
with connectors J3 and J4. Refer to figure 4-1 for relative location. 


The RC-11l card contains both the read and write amplifier circuits and input/ 
output (1/0) control. All of the adjustments associated with this card must be 
realigned whenever replacement is necessary. Refer to adjustment procedures in 
this section. 


SRO EOUNE 
Preliminary: | 


Rewind and remove tape,if installed. 


Steps: 
LS Power down transport assembly. 


Vie Open transport dust cover door and release both slile latches 
(left and right knurled knobs, see figure 1-1). 


ee Pull transport assembly outward from rack assembly to access 
the rear of unit. | 


Remove four mounting screws securing 1/0 Connector card and 
bracket (PC-4) to the main frame (see figure 4-3). 


~~ 


5x Disconnect the PC-4 connector card from the RC-1l card. 


6, Remove the two mounting screws securing the RC-1ll card to the 
card cage assembly and remove defective module (refer to 
Figure 4-1). 


ie Insert replacement module into the card slot (components to the 
rear) and firmly seat into connectors J3 and J4. Secure with 
two mounting screws. 


Gs Replace and secure PC-4 connector card and bracket. 
Os The adjustments on the RC-11 card are accessible when the card 
cage is in the normal position. Perform the BOT/EOT Sensor 


adjustment (paragraph 4.4.2.5) and Read Amplifier Output 
adjustment (paragraph 4.4.2.6). 
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Figure 4-4. Tape Transport Slide Rail/Removal,. 
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4.3.2.4 : | | 
REPLACEMENT PROCEDURE _—_ | ASSEMBLY PART NUMBER] TOOLS REQUIRED 


| Common Head Screwdriver, 
BOT/EOT SENSOR | 7013844P005 Soldering Iron and 


Plastic Cable Ties 


DESCRIPTION The BOT/EOT sensor assembly contains two phototransistors and lamp. 
If any of these components fail, the sensor assembly must be replaced. 


| PROCEDURE 


Steps: 

ls If tape is mounted on transport, rewind and remove. 

2 Power down transport assembly. 

3°; Open transport dust cover door and release both slide rail 
latches (left and right knurled knobs, see figure 1-1). 

4. Pull transport assembly outward from rack assembly to lock 
position. a 

as Disconnect power cord and interface cable and remove cable 
clamp (see paragraph 4.3.2.1). Remove transport from rack 
and place transport on a work surface with the bottom fac- 
ing upward. | 

6 Unsolder the four sensor wires from the J2 and J4 printed circuit 

connector pins (see figure 4-5 for relative connector location 
and figure 4-6 for details). Also cut the cable ties which 
secure leads to cable harness. | 

7. Remove sensor assembly mount ing screw located immediately below 
the sensor leads at the rear of the front panel and remove 
sensor assembly. 

8. Insert the four wires of the replacement unit through the front 
panel access hole. 

a Position the sensor assembly facing down towards the mirror post 
and secure with mounting screw. 

LO Solder the sensor leads to the appropriate pins as shown in 
figure 4-6. | 

ll. Resecure the sensor leads to the main cable assembly with spare 
plastic cable ties. 

12. Replace the transport into the rack assembly, connecting the 


power-cord and interface cable. 


13. Following replacement of the sensor assembly, perform the BOT/EOT 
Sensor adjustment (paragraph 4.4.2.5). . 
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PROCEDURE(Cont.) BOT/EOT SENSOR 
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WRITE HEAD LEADS BOT/EOT SENSOR LEADS 
7 29413-015 


Figure 4-5. Tape Transport, Bottom View. 
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Figure 4-6. BOT/EOT Sensor Wiring Diagram. 


4.3.2.5 
R ¢<PLACEMENT PROCEDURE 










ASSEMBLY PART NUMBER| TOOLS REQUIRED Small 
Screwdriver, Soldering 
Iron, 3/32-iuch Allen 






















TENSION ARM SERVO SENSOR 7013844P026 


D«SCRIPTION goth tension arm assemblies are equipped with a position sensor and 
lamp assembly that senses the position of each tension arm. Do not replace this 
assembly if only the lamp is defective. The sensor lamp in each assembly is con- 
nected in series, _therefore each muSt be checked if any or both are defective 


(-efer to paragraph 4.3.2.15 for lamp replacement instructions). 


PROCEDURE 


Steps 
Liss. If tape is mounted on transport, rewind (manually if necessary) 
and remove. 
2% Power down transport assembly. 
3. Open transport dust cover door and release both slide rail latches 
(left and right knurled knobs, see figure 1-1). 
4. Pull transport assembly outward from rack assembly to lock position. 
NOTE 
The servo assembly contains a 
photocell, lamp and small printed 
circuit card (PS-1l). The assem- 
bly is removed by first unsolder- 
ing the connections to PS-1 and 
then removing the two mounting 
screws securing the assembly to 
the tension arm bearing block. 
| . Dis Unsolder wires from PS-1l (five on take-up PS-1, four on supply PS-1) 
| | Refer to figure 4-8 for details. 
om Remove the dark plastic shield which fits under the.lamp spring 
clip if one is installed. 
} | 7. Place a piece of adhesive tape on the slotted disk to mark its 
relative position. 
8. Remove black slotted servo disk from tension arm shaft (rear) by 
removing the 3/32" allen head cap screw. Refer to figure 4-7. 
ar Using a small screwdriver, remove the assembly by removing two 
mounting screws. Access to the mounting screws is difficult and 
requires offsetting the screwdriver. This is especially true 
when removing the servo assembly from the supply tension arm 
: bearing block (refer to figure 4-7). 
10. Position replacement assembly in place and secure with two mounting 
screws see figure 4-7). 
11. Install slotted disk onto tension arm shaft. and secure with 3/32" 
| allen head cap screw. 


PROCEDURE(Cont.) trensrton ARM SERVO SENSOR 





NOTE 


Reassembly of the slotted disk 

is very important. Notice that 

the slot in the disk is eccentric. 
Facing the rear of the transport 
assembly, mount the disk exactly 

as shown in figure 4-9. Position 
disk with adhesive tape in the same 
position as in step /7. 


12. Replace plastic light shield. 


3. Resolder the leads to PS-l. Refer to figure 4-8 for detail 
connections. 


14. Following replacement of this assembly, perform the tension arm 
sensor adjustment (see paragraph 4.4.2.10). 


SERVO ASSEMBLY BRACKET BEARING BLOCK 





PS-1 


MOUNTING HARDWARE 
(2 PLACES) 


TORQUE ARM 


SERVO LAMP 
ASSEMBLY 
& 
SPRING CLIP 


RUBBER STOP 


SLOTTED DISC MOUNTING SCREW 
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Figure 4-7. Tension Arm Servo Sensor Disassembly. 








PROCEDURE(Cont.) TENSION ARM SERVO SENSOR 





TAKE-UP 


PHOTOCELL 


TAKE-UP 
SENSE* 


1. 7V to 2,.2V 


SUPPLY 
SE NSE* — 
1. 7V to 2.2V 





SUPPLY 


JUMPER 


BLACK | | 
WHITE 


* SENSE VOLTAGES ARE DETERMINED BY ARM AND SHUTTER 
POSITIONS( REFER TO PARAGRAPH 4, 4, 2,10), THE INDICATED 
VOLTAGES ARE ACCEPTABLE WHEN THE TENSION ARM IS AT 
REST, OTHER VOLTAGES ARE APPROXMATE AND MAY VARY 
DEPENDING UPON TOLERANCES OF COMPONENTS. —«-_-9.944 3-018 


Figure 4-8. Tension Arm Servo Sensor Wiring/Schematic. 
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P] OCEDURE(Cont. ) TENSION ARM SERVO SENSOR 


TAKE-UP MOTOR 


SUPPLY 
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é<}) SUPPLY 
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MOTOR 29413-019 


Figure 4-9. Slotted Disk Orientation. 








4.3.2.6 | a 
REPLACEMENT PROCEDURE ASSEMBLY PART NUMBER| TOOLS REQUIRED 


CONTROL RELAY (Kl) | | 7013844P023. Common Head Screwdriver 





DESCRIPTION Relay Kl is activated when the LOAD button is pressed, and the arm 
limit switch is in the run position (supply arm off rest position). This relay 
is located on the RP-16 card (figure 4-10) and is easily replaceable. 


| PROCEDURE 


steps: 

dss Power down tape transport assembly. 

pig Open tape transport dust cover door and release both slide rail 
latches (left and right knurled knobs, see figure 1-1). 

Se Pull tape transport assembly outward from rack assembly to lock 
position. 

4, Using the screwdriver, Lift and remove Kl retainer clip from 
relay housing. 

> Unplug and remove defective relay. 

Gus Insert spare Kl relay, replacing the retainer clip. 
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Figure Pao. Relay Kl Replacement. | 
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REPLACEMENT PROCEDURE ASSEMBLY PART NUMBER] TOOLS REQUIRED 
. 7528001P105 
7528001P005 


7528001P055 





FUSE REPLACEMENT 






DESCRIPTION Checking all fuses and replacing those which are defective should 
be the first step in any maintenance activity. 


PROCEDURE 
steps: 
a. Fl Replacement 
ie Power down tape transport assembly. 
os Fuse Fl is easily accessible from the fuse holder on the 
rear panel of the tape transport assembly. Remove and 
replace if necessary. 
‘BiG F2 3 Replacements 


I Open tape transport dust cover door and relea::e both slide 
rail latches (left and right knurled knobs, see figure 1-1). 


vee Pull tape transport assembly outward from rack assembly to 
lock position. 


3. From the bottom of the tape transport assembly, pry the 
faulty fuse (F2 or F3) from the fuse clip on the RP-16 
card (see figure 4-11). 


oe Insert spare fuse by snapping into clip holder. 


Ds Secure tape transport in normal rack mounted position. 

















Figure 4-11. Location of Fuses F2 and F3. 
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ae ny ae ae 
R'!' PLACEMENT PROCEDURE 






ASSEMBLY PART NUMBER] TOOLS REQUIRED 


7013844P024 
7013844P025 





FILTER CAPACITORS 





Common Head Screwdriver 


D}I.SCRIPTION aii three filter capacitors (C148, C149 and C150) are east 
accessible by placing the transport assembly on its side with the bottom facing 
outward and the card cage assembly in the hinged down position. 


Ae mA ACAI ESRC TT RETIRE TIE NT NDP ET ASAT I Oe LPO SE PPE MPT SEE OY SO ITVS GP NE AAO SS NS RN PDI TERE AEE TENT OD SE TAS SEAS EE EE EE LI EE SEED 


ROC EDURE 


Steps: 
ae Power down tape transport assembly. 
Ze Open tape transport dust cover door and release both slide rail 
latches (left and right knurled knobs, see figure 1-1). 
oe Pull tape transport outward from the rack assembly to the lock 
position. 
4. Disconnect power cord and interface cable and remove cable 
clamp (see paragraph 4.3.2.1). Remove transport from rack. 
om Remove the MC-17 and RC-11 printed circuit cards. Refer to 
respective replacement procedures for removal. | 
6. Place tape transport on a work surface on its side with the 
bottom facing outward. 
ie From the backplane of the RP-16 card, remove the two mounting 
screws while holding the defective capacitor. Two fiber spacers 
are used (one for each terminal) to provide mounting stability 
(C148 and C149 only). Refer to figure 4-12 for capacitor 
location and polarity orientation. 
om Insert spacers onto replacement capacitor and position capacitor 
in place. If there is difficulty in keeping the spacers in place 
while positioning C148 and/or C149, secure spacers with tape or 
adhesive. 
CAUTION 
Polarity is extremely important 
when installing the replacement | 
capacitor. Positive (+) polarity 
is indicated on the bottom of the 
capacitor in addition to a RED 
mark. on the capacitor case. Make 
absolutely sure that the positive 
capacitor terminal is connected 
to the positive plane of the 
RP-16 card (etched into back- 
plane). 
9. Secure capacitor with mounting hardware. 


4 e 3 e 2 e 9 
RI PLACEMENT PROCEDURE ASSEMBLY PART NUMBER] TOOLS REQUIRED Common 


Head Screwdriver,Solder- 
ing Iron,Nut Driver Set, 
Desoldering Tool 


oo Te 








POWER RECTIFIERS 7013844P022 








DISCRIPTION The four power rectifier assemblies located on the RP-16 card are not 
easily accessible. In some cases the defective rectifier leads may have to be cut 
rather than unsoldered. If cut, remove remaining leads by unsoldering and pulling 
leads through the backplane of the card. Refer to figure 4-12 for rectifier 
assembly loc:tion, 


PROCEDURE 
oteps: 
tee Power down tape transport assembly. 
2% Open tape transport dust cover door and release both slide rail 
latches (left and right knurled knobs, see figure 1-1). 
3 Pull tape transport outward from the rack assembly to the lock 
position. 
4, Disconnect power cord and interface cable and remove cable clamp 
(see paragraph 4.3.2.1). Press both spring loaded lock latches 
(see figure 4-4) and remove transport from rack. Place tape 
transport on a work surface with the top facing upward. 
Ds Remove MU-17 and RC-11 printed circuit cards. Refer to respective 
replacement procedures for removal. 
6. Remove all three filter capacitors from the RP-16 card (refer to 
paragraph 4.3.2.8). 
Ts Disconnect all three motor connectors from the RP-16 card. 
om Remove the top three mounting screws securing the RP-16 card to 


the upper bracket. 


RECTIFIER CLIP ASSEMBLY C 150 
(FOUR EACH) 
RED 
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Figure 4-12. RP-16 Rectifier and Filter Capacitor Replacement. 


PROCEDURE(Cont. ) POWER RECTIFIERS 





0-3 


11. 


ess 


13. 


14. 


Les 


16. 


l7. 


18. 


ais 


Zs 


IMPORTANT 


Notice the fibre washer on the 

left hand mounting screw (viewed 
from rear of transport). It is 
important that the fibre washer be 
reinstalled at this location to 
eliminate the possibility of a 
short circuit between the screw 
head and printed circuit. 


Loosen lower bracket side panel mounting screws (one each side 
of transport). 


Swing RP-16 card downward using the lower bracket as a hinge. 


Unsolder (cut if necessary) leads of defective rectifier assembly. 
If necessary, use the desoldering tool. 


Remove 10-32 mounting hardware securing the rectifier clip 
assembly to the RP-16 card (backplane) and remove rectifier 


clip assembly. 


Install replacement rectifier clip assembly, secure with mounting 
hardware and solder rectifier leads. 


CAUTION 





The rectifier clip assemblies are polarized for 
replacement purposes, Diodes CR159, CR160, CR163. 
and CR164 (formerly Delco, lettered in red) are 
type 1N3492R and must be installed nearest to 
the edge of the RP-16 card. The other end of 
the assembly, diodes CR161, CR162, CR165 and 
CR166 (formerly Delco, lettered in black) are 
type 1N3492 and must be installed nearest to 
capacitor C148. 


Secure RP-16 card in its normal position (fiber washer in top 
left hand mounting hole). 

Tighten lower bracket side panel hardware. 

Connect all three motor connectors (observe proper connections). 


Replace all three filter capacitors (observe proper polarity, 


Replace MC-17 and RC-11 printed circuit cards. 
(MC-17 components facing inward, RC-11l components facing to the 
rear). | | 


Replace transport into the rack assembly connecting power cord 
and interface cable. Secure interface cable with the cable 


clamps removed in step 4. 


Return transport to normal service and verify proper operation. 


4.3.2.10 | | 
REPLACEMENT PROCEDURE ASSEMBLY PART NUMBER] TOOLS REQUIRED common 






Head Screwdriver, Sold- 


TAPE HEAD (WRITE/ READ) 7013844P001 ering Tron and Plastic 












DESCRIPTION The tape head may require replacement after prolonged use or in the 
event of an internal wiring problem. The head should be inspected occasionally 

for signs of wear. If the head crown is worn to the depth of the side gutters, the 
head should be replaced. 


Replacement heeds are factory tested and all wiring is properly shielded, 
s:ripped and tinned prior to shipping. 


PROCEDURE 


steps: 

diss If tape is mounted on tape transport, rewind and remove. 

ae Power down tape transport assembly. 

3% Open tape transport dust cover door and release both slide 
latches (left and right knurled knobs, see figure 1-1). 

4. Pull tape transport assembly outward from rack assembly to the 
lock position. Disconnect the power cord and interface cable. 
Remove interface cayle clamp (see paragraph 4.3.2.1). Press 
both spring loaded lock latches (left and right slide rails, see 
figure 4-4) and remove tape transport from rack. Place tape 
transport on a work surface with the bottom facing upward. 

Ox Unsolder all head leads from J3 connector pins. Refer to 
figure 4-13 for detailed connections. 

6. Remove the two head mounting screws from the rear of the front 
panel, just above the leads. 

Ls Cut the cable ties that secure both the read and write head leads 
to the main cable harness. 

8. Remove the head assembly, pulling leads through the front panel 
access hole. 

9, Insert the leads of the replacement unit through thie front panel 
access hole and secure the head assembly with the mounting screws 
and associated hardware. 

10. Dress the leads along the same path as the original unit, secur- 
ing the leads to the main cable harness with plastic cable ties. 

11. Solder leads to J3 connector pins as illustrated in figure 4-13. 

NOTE 
The write head cable is distin- 
guishable by the light gauge (#26) 
white and black wire at the end of 
the cable. The bulk of the head 
leads fan out of the shielding (in 
pairs, 1 blue and 1 red) in the 
proper sequence for connection to 
J3 beginning with a blue lead and 
continuing with alternate red and 
blue leads. 
12. Replace the transpert assembly on its slide mount and reconnect 


the, interface cable and power cord. Also replace cable clamp. 
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PROCEDURE(Cont. ) TAPE HEAD (WRITE/READ) 


3% 


14. 


Clean head assembly using isopropyl alcohol, cotton swab and 


clean, lint free cloth. 


Following head replacement, perform the following adjustments; 


(a) Read Amplifier Output (paragraph 4.4.2.6). 
(b) Flux Gate Shield (paragraph 4.4.2.7). 


(c) Read Skew (paragraph 4.4.2.9). 
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Figure 4-13. Tape Head Wiring Diagram. 
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REPLACEMENT PROCEDURE ASSEMBLY PART NUMBER] TOOLS REQUIRED conmon 


| i ite | Head Screwdriver, 
CAPSTAN MOTOR fe. Soe | 7013844P011 Phillips Head Bc eudnies 


DESCRIPTION tf the capstan motor fails to operate, first check the motor brushes 
and replace, if necessary, before attempting to replace the motor. 





PROCEDURE 


Steps: 

Ts If tape is mounted on tape transport, rewind (manually if 
necessary) and remove. | | 

2 Power down tape transport assembly. 

3. Open tape transport dust cover door and release both slide rail 
latches (left and right knurled knobs, see figure 1-1). | 

Aes Pull tape transport assembly outward from rack assembly to lock 
position. 

5. Accurately measure and record distance between front panel and 
inside edge of drive wheel for future reference (see figure 4-14 
which shows similar measurement on the supply reel hub). 

6. The capstan drive wheel is secured to the motor shaft with a set 
screw. Loosen set screw and remove drive wheel from shaft. 

vie Disconnect capstan motor connector from RP-16 card. Refer to 
figure 4-15 for connector location. 

8. Remove four phillips head mounting screws that secure capstan 
motor to the front panel. 

ie Install and secure replacement capstan motor with phillips head 
screws. 

NOTE \ 
When installing replacement motor, 
check to insure that both mounting 
surfaces (front panel and motor 
mounting surface)are clean and free 
of any foreign material so that 
motor will mount perpendicular to 
the front panel and tape path. 

10. Connect motor connector to power board receptacle. 

ll. Replace capstan drive wheel onto motor shaft. Position wheel 
to the same distance measured in step 5 and secure with set 
screw. 

i eae Following replacement of capstan motor, perform the following 


adjustments; 
(a) Capstan Servo (paragraph 4.4.2.4). 


(b) Read jkew (paragraph 4.4.2.9). 
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29413-024 
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Figure 4-14. Face Plate,Side View. 
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Figure 4-15. Capstan Motor Connector Location. 
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Hs sie: | _ | ee ee es 
[REPLACEMENT PROCEDURE =| ASSEMBLY PART NUMBER] TOOLS REQUIRED common | 





| | | Head Screwdriver, 3/32" 
REEL MOTORS | 7013844P012 eo Gu! Ad lou ree he Se 


Leven 





Machinist Rule 





DESCRIPTION If either reel motor fails to operate, first check the motor brushes | 
and replace,if necessary, before attempting to replace the motor. 


Fa FHS TEN ALTON AS 2A PENSIONER TOE AC co 
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PROCEDURE 
Steps: 

Les Lt tape is mounted on tape transport, rewind (manually if 
necessary) and remove. | 

2 Power down tape transport assembly. 

3. Open tape transport dust cover door and release both Slide rail 
latches (left and right knurled knobs, see figure 1-1). 

yee? Pai tape transport a Ce outward Prom rack assembly to lock 
position. 

Die eeapate ty measure the distance between the front panel and 
inside edge of reel hub of defective motor (either supply hub 
or take-up hub) for future reference (see figure 4-14), 

6. Both reel hubs are secured to the respective motor shaft with 
an allen head set screw (3/32-inch for supply reel, 5/64- inch 
for take-up reel). Loosen set screw and remove appropriate 
reel. hub. | | | 

NOTE | 
The rubber covering on the take-up 
hub must be removed to access the 
set screw. Simply pull rubber 
covering off. 

Fs Disconnect motor connector from RP-16 card (figure 4-16). 

8. After removing hub, remove four common head front panel moun ane 
screws. securing defective reel motor and remove. | 

9. Install and secure replacement motor, insuring that mounting 


surface is clean and free from foreign material. 

10. Reconnect motor connector to power board receptacle. 

11. Replace reel hub onto motor shaft. Position hub to the same | 
distance measured in step 5 and secure with set screw. Tf. take- 


up motor is replaced, be sure to replace rubber hub covering. 


j2 Following replacement of either reel motor, perform the Reel 
Servo adjustments (paragraph 4.4.2.3). 





SUPPLY MOTOR TAKE-UP MOTOR 
CONNECTOR CONNECTOR 
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Figure 4-16. | Supply/Take-Up Reel Motor Connector Location, 
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4.3.2.13 | | 
REPLACEMENT PROCEDURE  —_—«[ ASSEMBLY PART NUMBER] TOOLS REQUIRED 


NDICATOR LAMPS © 7532008P004 





DESCRIPTION Indicator bulbs located on the tape transport control panel "Gf feure 
3-1) should immediately be. replaced when found to be detectives 


PROCEDURE 


Steps: 

1. Power down tape transport assembly. 

2. Remove indicator lens assembly by turning counter-clockwise 
several turns. 

cr Remove and replace lamp (type 382). 

4. Replace indicator lens assembly, power up tape transport and 
verify operation of indicator lamp. 

“Ae Dae 2g 


ASSEMBLY PART NUMBER| TOOLS REQUIRED 


7013844P002 
7013844P003 


REPLACEMENT PROCEDURE 


TAPE GUIDES 






Common Head Screwdriver 


DESCRIPTION There are two types of tape guide assemblies; fixed and rotating. 
Both types are easily accessible for replacement. 


PROCEDURE 


Steps: 

es Power down tape transport assembly. 

Zs Open tape transport dust cover door and release both slide rail 
latches (left and right knurled knobs see figure 1-1). 

ce Pull tape transport assembly outward from the rack. 

As Remove tape guide mounting hardware from the rear of the front 
panel (see figure 4-17). 

Due Install replacement tape guide and secure with mounting hardware. 
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Figure 4-17. Tape Guide Disassembly/Replacement. 
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46362.15.% 2 , en. 
REPLACEMENT PROCEDURE a ASSEMBLY PART NUMBER TOOLS REQUIRED Small 


Common Head Screwdriver, 


TENSION ARM SERVO LAMPS — |. ~—- 7013844P017 Soldering Iron, Teiplect 
Ae: : oye vo 





DESCRIPTION The supply and take- up” tension. arm servo sensor lamp assemblies are 
connected in series. Failure of one lamp causes both ‘lamps: to go out. ‘Determine 
which lamp is defective (open): ‘by using the. VOM. Check both lamps; At. is possible 
for both lamps to be defective. ‘Refer ‘to. figure "428. for location and schematic 
drawing of sensor pecemely . | : : : ae 








: eS ain ‘ f ° ts . ‘ 3 : ‘ sos 
’ a] 


PROCEDURE 
Steps: 
L. Remove: b black Plastic Light shield ae one is installed. 
24! “Uksolaek both leads of the pees aoe lamp(s)- 

3. Using..a.small screwdriver, pry loose the spring clip that 
secures the lamp to the black mount ing bracket. Do not remove ne 
clip, just locsen. , ares 

2S “The end of he niger mounting bracket is slotted as “shown Te 

figure 4- 18. To remove the take-up Servo lamp, slide lamp down 
-. and. remove. . The. supply.. servo -sensor is: mounted ifferent ly 
Thee aan mus t be es tore to ‘remove. _ | 7 : 

| Be a Remove spring clip. and insert, on. replacement bulb. c* 

6. hee stone replacement “Tay. - in ise. and push spring. clip tightly 
ere bracket to secure lamp. | ; | 
ae Regolder awe leads. 


8. Replace plastic light shield. 


Os Check to insure that the sense voltages at the center lead of 
each photocell is between 1.7 to 2,2V DC with each respective 
tension arm at the rest position. If the sense voltage is not 
satisfactory perform the Tension Arm Servo Sensor adjustment 

(see paragraph 4.4.2.10). 3 . , 
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4.4 ADJUSTMENT PROCEDURES 
4.4.1 GENERAL 


The following adjustment procedures are provided to 
insure satisfactory operation of the tape transport follow- 


ing replacement of a major assembly. 


These adjustments are preset at the factory and only 


require readjustment following replacement of a major assembly. 


The adjustments located on the MC-17 card are not readily 
accessible, therefore, all of the adjustment procedures 
relative to the MC-1/7 card must be performed with the card 


cage assembly in the hinged down position. 
4.4.2 PROCEDURES 


The adjustment procedures are grouped into electrical 
and mechanical adjustments as listed in table 4-3. Each 
procedure provides a general description of the adjustment, 
in addition to recommended test equipment, tools required 


and specific instructions. 


It is important to note that all potentiometer adjust- 
ments and meant eal adjustments are coated with glyptal 
(or equivalent) to secure ene original setting. Following 
readjustment, it is necessary to apply glyptal or equivalent 


Co secure the new setting. 


TABLE 4-3 
ADJUSTMENT PROCEDURES © | eee es 
Paragraph Adjustment Title | 
Wh 2A 
hao a? 
ee aes rs 
beta Dake” 


Leleg 2D 
4.4.2.6 



















Electrical Power Supply Output 


Adjustments 





Preliminary Reel Servo Set Up 


Reel Servo 








|Capstan Servo 


BOT/EOT Sensor 






|}Read Amplifier Output 





Mechanical ive O49 Flux Gate Shield 


pos Ue cmc re 4.4.2.8 |Tape Tension 
| Leta 25.9" Read Skew 


4,.4.2.10|]Tension Arm Servo Sensor 
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Figure 4-19. Power Supply and Reel Servo Adjustment Locations. 
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4.4.2.1 





ADJUST MENT | COMPONENT REFERENCE 

POWER SUPPLY OUTPUT . R163 
ASSEMIR.LY NAME - ASSEMBLY PART NUMBER 

MC-17 Card 7013844P019 
RECOMMENDED TEST EQUIPMENT TOOLS REQUIRED 

Digital Voltmeter Common Head Screwdriver 
DESCRIPTION The +5 volt and -12 volt regulator circuits are referenced to the 
+12 volt output. The adjustment of +12V (R-163) simultaneously sets all three 
outputs to the proper voltages. Refer to figure 4-19 for location of test points 


and adjustments. 


PROC EDURE 


NOTE 

The +12 volt output is factory set 

and is not normally adjusted in the 

field. If the MC-17 card is re- 

placed, the +12 volt output should 

be monitored and adjusted if necessary. 

steps: 

dis Attach digital voltmeter to +12V test bus or + side of C114. 
De If necessary, adjust R163 to obtain an output of 412.00 + 0.06 VDC. 
Jes Verify that the outputs listed below are satisfactory. 


-12 Test Point | -12.0 + 0.6 VDC 


+5 Test Point +5.00 + 0.25 VDC 


+58 Test Point +5.0 + 0.5 VDC 


If the +12V output is adjusted, the adjustment procedures listed 
below must be checked and readjusted if necessary. 


(a) Reel Servo (paragraph 4.4.2.3) 
(b) Capstan Servo (paragraph 4.4.2.4) 


(c) BOT/EOT Sensor (paragraph 4.4.2.5) 


a | | _ 
ADJUSTMENT ——s | |] COMPONENT REFERENCE 


PRELIMINARY REEL SERVO SET UP a — R198 and R234 










ASSEMBLY NAME ASSEMBLY PART NUMBER 





MC-17 Card —7013844P019 


TOOLS REQUIRED 







RECOMMENDED TEST EQUIPMENT. 


None Common Head Screwdriver 


DESCRIPTION The preliminary reel servo set up is required to provide a course 
centering adjustment of the supply and take-up tension arms. 


| PROCEDURE 


Preliminary: 


cape Tape transport must be removed from the rack assembly and placed on 
a work surface (see Transport Replacement Procedure paragraph 4.3.2.1). 


a Card cage assembly must be in the hinged down position. Remove the 
two hinge release screws (see figure 4-1) and pull card cage down. 





Steps: 

see If tape reel is installed, rewind and remove. 

De Adjust capstan and reel servo adjustments to the approximate center 
of their range (see figure 4-2). 

oe Cut. a 2-ineh piece of scrap ‘tape and piace At between the sensor 
and mirror post to inhibit the BOT/EOT circuits. 

Abed Place ‘the SURREY tension arm at the ‘approximate center of its arc 
and hold. 

5% Press and hold the LOAD button. Take-up: reel, supply reel and capstan 

motor should rotate. 

6. Press LOAD and ON LINE buttons simultaneously (simulates BOT). 
Capstan motor Should stop. 

F22 While supply and take-up motors are operating, and with the supply 
tension arm held at the exact center (point C, figure 4-21). 

Adjust the S CEN (R-198) until supply motor stops. 

Sys Secure the supply tension arm so that it is off the stop position 
(not necessarily in the center). This is required to maintain 
rotation of take-up motor for centering adjustment. «a write ring, 
looped around the arm roller and the nearby tape guid« is a 
convenient method. <A large screwdriver or other device wedged 


between the work surface and supply tension arm roller is an 
alternate method. 


PROCEDURE(Cont. ) PRELIMINARY REEL SERVO SET UP ADJUSTMENT 


NOTE 


If the supply arm is accidentally 
moved to either extreme of the 
operating arc, it will trip a 
microswitch which shuts down all 
motors. If this occurs, resecure 
the supply arm, press LOAD button 
to start the motors, then press 
LOAD and ON-LINE to halt tHe 
capstan motor. The capstan motor 
must be halted in this manner to 
perform the preliminary arm 
centering adjustment properly. 


Position the take-up tension arm at the exact center of its arc 
(point H, figure 4-21) and hold. Adjust the T CEN (R-234) 
until’ take-up motor stops. 


Do not reassemble the card cage assembly in the normal position. 
Assembly must be in the hinged down position to access additional 
adjustments. 


Perform Reel Servo Adjustment (paragraph 4.4.2.3). 
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Figure 4-20. Service Switch Location. 
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Figure 4-21. Location of Tension Arm Operating Positions. 


4.4.2.3 
ADJUSTMENT 


REEL SERVO 


COMPONENT REFERENCE 
R194 and R230 


















ASSEMBI.Y NAME ASSEMBLY PART NUMBER 






MC-17 Card 7013844P019 





RECOMMENDED TEST EQUIPMENT TOOLS REQUIRED 





Reel of Test Tape Common Head Screwdriver 





DiESCRIPTION These adjustments are required to set the proper operating range 
of both tension arms. Refer to figure 4-19 for adiustment locations and figure 
4-21 for the appropriate reference point locations. 


PROCEDURE 


Steps: 

bes Place a 2-inch piece of scrap tape between the BOT/EOT sensor and 
mirror post. | 

Dos Position the supply tension arm off its rest position and hold. 

2% Press the LOAD button to start all motors. Capstan motor must be 
rotating to perform this adjustment. 

IMPORTANT 
Do not release supply tension arm. 

4, Place the service switch in the FWD (forward) position. Refer to 
figure 4-20 for location of service switch. 

2% Move the supply tension arm to point D as illustrated in figure 4-21 
and. holds : | 

og Adjust SUP ARC (R194) until the supply reel motor stops. 

Ps Secure the supply tension arm so that it is off the rest position 
(see step 8 of the Preliminary Reel Servo Set Up). 

S84 Move the take-up tension arm to point G as illustrated in figure 
4-2] and hold. 

9. If take-up reel motor does not stop rotating, adjust TU ARC (R-230) 
untid. the take-up reel Stops... | 3 

10. Place the service switch in the REV (reverse) position. 

1i. ‘Position the supply tension arm to point B as illustrated in 


figure 4-21 and hold. 


12. Adjust SUP ARC (R194) until supply reel stops (should be a very 
slight adjustment). a 


13.- Secure the supply tension arm off of the rest position (refer to 
step 7). ; ; 


Place the take-up tension arm to point I (figure 4-21) and hold. 











REEL SERVO ADJUSTMENT 





PROCEDURE(Cont. ) 








15. Adjust TU ARC (R-230) until take-up reel stops (should be a very 
slight adjustment). 


16. Mount and load a reel of test tape using the standard procedure. 


Le 4 Exercise both forward and reverse directions using the service 
switch. If reel servos are properly adjusted, the transport will 
continue to operate in a normal manner. If improperly adjusted, 
the transport will shut down as a result of activating the 
supply tension arm limit switch. If this occurs repeat the 


Preliminary Reel Servo Set Up (paragraph 4.4.2.2) except for step 2. 


Then repeat this entire procedure. 


18. If the transport continues to operate normally, check to insure 
that the forward and reverse operating positions of both tension 
arms are within 1/4-inch of their specified reference points 
illustrated in figure 4-21. If necessary, make repeated fine 
adjustments of both the SUP ARC and TU ARC in both directions 
to adjust the tension arm operating positions to within 1/4-inch. _ 


Also readjust both center positions if necessary (see table below). 


| Component atl Function Description 


| -nmnetmaannce naeaaeaetearmanententnanenastaneeninnsaratnneia Atte Tat RARE EAN nee 
Controls the extremes of the take-up 


tension arm arc. 





























Controls the take-up tension arm 
center position. Must be adjusted 

without tape motion; i.e., loaded and 
on-line. 


SUP ARC 





Controls the extremes of the supply 
tension arm arc. 





;Controls the supply tension arm 
|center position. Must be adjusted 
without tape motion; i.e., loaded 
and on-line. | 


SUP CEN 


ese : ; 
ADJUSTMENT | oe COMPONENT REFERENCE 
CAPSTAN SERVO | R138, R126, R127 and R106. 


ASSEMBLY NAME | [ASSEMBLY PART NUMBER 


MC-17 Card. see | —- 7013844P019 


RECOMMENDED TEST EQUIPMENT | TOOLS REQUIRED 


Reel of Test Tape, Tektronix Oscillo- | _ 
scope Model 422, 432 or 453, Digital Common Head Screwdriver 
Voltmeter and TC-12 Exerciser Card _ 


DESCRIPTION The following adjustments must be performed whenever the MC-17 card 
Or capStan motor-tachometer is replaced. These adjustments set the forward, 
reverse and rewind speed in addition to the capstan zero and ramp be nents 

Refer to figures 4-22 and 4-23 for location of test points and adjustments. 





| PROCEDURE 
NOTE 
Card cage assembly must be in 
the hinged down position. 
Steps: — | 
a. Capstan Zero Adjustment ‘(figure 4 pe). 
| 1. Connect voltmeter to test point TP 15. 
2. “Siged a piece of magnetic tape between the BOT/EOT 


sensor and mirror post. 


Ce secure supply tension arm away from the rest position 
(approximate center). 


4. |. Press cha POWER ON button. 


D4 Press the LOAD button. 
6. Press the LOAD and ON LINE buttons simultaneously. 


Capstan motor should stop. 
7. Adjust ZERO pot (R138) for 0.0 + 0.005V at TP-15. 
be. Forward Speed Adjustment (figure 4-23) 


1. Mount and thread test tape. Refer to loading procedure 
in Section 3. 


es Press LOAD button. Tape should advance to BOT and stop. 
or Attach the a ea cad voltmeter to TP- Ds 


4. Place the service switch in ents FWD position. 


\aligtalele) 


Figure 4-22. 


Figure 4-23. 
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Capstan Servo Adjustments/Test Point Locations. 
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Forward Speed Adjustment/Test Point Location. 
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PROCEDURE(Cont.) = capsTAN SERVO ADJUSTMENT 


1) 


ee eement 


NOTE 


A round stick-on label located 
on :he rear of the front panel, 
lis:s the proper voltage corres- 

ponding to the recorder's for- 
ward (F=1.XXX), reverse (R=1.X¥X) 
and rewind (RWD=4.XXX) speeds 

(see figure 4-3. These measure- 
ments are taken at TP-5 on the 
MC-17 card. The speed adjustments 
are adjusted to duplicate these 
measurements by monitoring TP-5 
with a digital voltmeter. 


5. If necessary, adjust FWD SP pot (R-126) to duplicate 
- F=l1,XXX + 0.002V measurement. 


Reverse Seed Adjustment (figure 4-23) 


Age Place the service switch in the REV position. 
2 If necessary, adjust REV SP pot (R-125) to: duplicate R= oe @.0. 
= a 0024 me ASGrement at TP-5 as indicated on the stick-on 
label. 


Rewind Speed Adjustment (eure 4-23) 


ae Place the service switch in the FWD position and let run to 
accumulate enough tape on the take-up reel to allow for a 
rewind adjustment (approximately 1 minute). 


ae Press the REWIND button. Tape should rewind. 
oe If necessary, adjust RWD pot (R-127) to duplicate 


RWD=+.XXX + 0.10V measurement at TP-5 as indicated on the 
SELC .-On label. 


Capstan S-art/Stop Ramp Adjustment (figure 4-24) 


Aer Remove PC-4 Interface Connector if attached. 
2 Instill TC-12 Exerciser card into connector JiOl. 
3. Place the function switches on the TC-12 card to the 


following positions: 


$1 -- PULSE/DC ---- PULSE 
$2 -- FORWARD/REVERSE ---- FORWARD 
S3 -- OFF/SHUT ---- OFF 
S4:-- WRITE/READ ---- WRITE 
4. Attach the oscilloscope probe to TP-5. 
Ds Set the oscilloscope to external trigger and trigger from TP-1l. 
6. Press the LOAD button followed by the ON LINE button. 


PROCEDURE(Cont.) cApsTAN SERVO ADJUSTMENT 


ea Adjust external trigger so that the waveform illustrated 
below appears on the scope. The RAMP adjustment (R-106) 
should be set to place the 90% amplitude start or stop 
time at 13.5 + 0.5 msec. (see figure 4-25) or ramps of 
approximately 14.8 + 0.5 msec. in total duration. 


If the capstan servo system is operating properly, the start 
and stop times in both the forward and reverse directions will 
be equal (+ 0.5 msec.). Any greater difference indicates a 
defective component in the ramp generator circuitry. 
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Figure 4-24. Start/Stop Adjustment/Test Point Locations. 


4-49/4-50 
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STOP 
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Figure 4-25. Start/Stop Waveforms. 
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Figure 4-26. -BOT/EOT Adjustments/Test Point hee ariens. 
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4.4.2.5 
ADJUSTMENT 


BOT/EOT SENSOR 


“TCOMPONENT REFERENCE 
R1046 and R1048 

















ASSEMBLY NAME ASSEMBLY PART NUMBER 





RC-11 Card 7013844P020 





RECOMMENDED TEST EQUIPMENT 


Reel of Test Tape*, Digital Voltmeter or 
Triplett Model 310 VOM or Equivalent 


TOOLS REQUIRED 





Common Head Screwdriver 


DESCRIPTION The adjustments of R-1046 and R-1048 set the normal (quiescent) 
operating level of the BOT and EOT sensing circuit. 


NOTE 
* Brown test tape is preferred, however, black tape 
i is a eptable i Own is not available. 
PROCEDURE 
Steps: 
Ls Mount and thread test tape. Refer to loading procedure in 
| Section 3. : 
es Press the LOAD button. Tape should advance to the BOT marker 
and stop. 
ie Momentarily place the service switch to the FWD position to 


advance the tape beyond the BOT marker. 


4. Attach voitmeter to TP-8 (BOT) on the RC-11 card (see figure 4-26). 


= lf necessary, wdqust R=1046 to obtain +2.90V + Os 1V on the dieitald 
voltmeter. If the VOM is used, set the VOM to the 10 or 15 volt 
scales. The lower range (2.5 or 3 volt scale) loads the circuit 


resulting in erroneous measurements. 
6. NECACH VOLIMECEYT Go WP =o CEOT). on the RC=1i card. 
i lf necessary, adjust R=1048 to obtain 2539 + 0. 1V on: the voltmeter. 


NOTE 


The operation of the sensors 
may be checked by inserting a 
reflective surface between the 
sensor housing and the tape. 

If the BOT and EOT are sensed 
properly, the tension arms will 
completelv relax. 





4.4.2.6 | | 
ADJUSTMENT | | COMPONENT REFERENCE 


7 | R101, R201, R301, R401, R501, R601, R701, 
READ AMPLIFIER OUTPUT PAO one ROT , | 


ASSEMBLY NAME aie -  |ASSEMBLY PART NUMBER 


REs1d Cava | | 7013844P020 


RECOMMENDED TEST EQUIPMENT TOOLS REQUIRED 

Reel of Blank (Brown) Test Tape, TC-12 

Exerciser Card and Tektronix Oscillo- Common Head Screwdriver 
scope Model 422, 432 or 453 : 





DESCRIPTION The gain of each of 9 read amplifiers must be adjusted following 
replacement of the tape head or RC11 board module. Test points and adjustment 
locations are illustrated in figure 4-27 and are accessible from the rear of the 
transport. 


PROCEDURE 


Preliminary: 3 
abe Place the function switches on the TC-12 card as follows: 
Sl - PULSE/DC ---------- DC 
S2 - FORWARD/REVERSE -~-- FORWARD 
S23 = .0OFF/SHUT “H>-++5-=-— OFF 
S& = WRETE/READ =="--===> WRITE 


2 Conner TOSI? caed £6 - FLOL SF the ROR? Shed. 


Steps: 
Dg Mount and thread blank test tape. Refer to loading procedure in 
Section 3. 
2. Press the LOAD button. RING indicator should light. 


3s. Press the ON LINE button. . ON LINE indicator snewid light. 
Allow tape transport to record (ONE's) for several minutes, 


4a, Press the REWIND button and allow tape to rewind to the BOT 
marker. 
‘5. Set the WRITE/READ function Syren: on the ECs 12 card to the 


READ position. 


6.” Set the scope vertical gain to LV/om and the sweep to 20 wzs/cm. 

Ps. Noaeae each of the following test points (figure 4- -~27) and 
adjust each respective pot to obtain a 6.0 + 0.3V P-P output 
for each track while operating in the read mode. Pressing the 


ON LINE button places the tape transport in the read back mode. 
Pressing the ON LINE button again, stops the read operation. 
Alternate use of the ON LINE button controls the start/stop of 
the read operation and is convenient for conserving recorded data 
while changing test points. Refer to figure 4- 28 for a typical 
read amplifier output waveform. 





PROCEDURE(Cont. ) READ AMPLIFIER OUTPUT ADJUSTMENT 


PPEPeeoaTRACK PovcaRa 10) TP-3----TRACK 3----R-501 
TP-O----TRACK Or---R-201 TP-Ge----TRACK 4----R-601 
Leora TRACK 1----R-301 TP-5----TRACK 5----R-701 
TPS2seec TRACK Pera Re oO) TP-6----TRACK 6----R-801 


TP-7----TRACK 7-~---R-901 


TP-6 TP-4 TP-2 TP-0 
TP-7 TP-5 TP-3} TP-1] TP-P 
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READ ADJUSTMENT 
TYPICAL 


TYPICAL 
TEST POINT 
FOR FLUX GATE ADJUSTMENT 
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Figure 4-27. Read Amplifier Adjustments/Test Point Locations. 





SWEEP: 20ms/cm 
VERT. GAIN: lv/cm 
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Figure 4-28. Read Amplifier Output Waveform (Typical). 


4.4.2.7 | | 
ADJUSTMENT : COMPONENT REFERENCE _ 


FLUX GATE SHIELD N/A 


ASSEMBLY NAME ASSEMBLY PART NUMBER | 


Flux Shield APO 125 


RECOMMENDED TEST EQUIPMENT TOOLS REQUIRED 


Reel of Blank (Brown) Test Tape, TC-12 
Exerciser Card and Tektronix Oscillo- . Common Head Screwdriver 
scope, Models 422, 432 or 453 


DESCRIPTION The flux gate is a hinged shield located directly on top of the head 
| assembly. Its function is to provide magnetic shielding between the write and read 
head gaps. Proper operation should be verified whenever the head is replaced or if 
| error conditions occur in the read-after-write mode. a 








/PROCEDURE 
NOTE 
This test and adjustment is 
performed by writing logical "1's" 
steps: 

ks To generate an all ones pattern, remove PC-4 Interface Connector 
board and install TC-12 Exerciser card to connector J101. 

ae Place the TC-12 card function switches to the following positions 

Si-<e PULSE DG eesaeoses- DC 

S2 -- FORWARD/REVERSE --- FORWARD 
$3 -- OFF/SHUTTLE ------- OFF 
S4e=: WRITE READ sees eoc WRITE 

ce Mount and thread test tape. Refer to loading procedure in 
Section 3, | 

As Press the LOAD button. Tape should advance to BOT and stop. 

Ds Carefully remove tape from capstan drive wheel and allow to 
wrap around tape guide instead of the capstan. 

6. Attach oscilloscope probe be to anode of any|diodes CR R105, CR 205, etc. 
pasoeee CR 905ion the RC-11 card (see figure 4-27). | 

1 pipeRe the ON LINE button. Capstan motor and write circuits. are 
activated. Since the tape is not threaded around the capstan, 
the Seep e ere urd NOT move. 

8. Observe the waveform at the test pointjchosen in step 6 6. It should 
measure less than 1.5 volts peak-to-peak. 

9. If adjustment is necessary (greater than 1.5V P/P) loosen the two 
flux gate mounting screws (just above head mounting screws, rear 
of front panel) and readjust the position of the flux gate to 
obtain the lowest possible measurement, 


10. Tighten mounting screws and verify that flux gate is still at 
the optimum pose Sons , 


57 
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4.4.2.8. | | — 
ADJUSTMENT se | | COMPONENT REFERENCE 


TAPE TENSION _ ~ . 7 a 
ASSEMBLY NAME __ | ——TASSEMBLY PART NUMBER 
Torque Arm | "A. _ | 0A0460-J 


| RECOMMENDED TEST EQUIPMENT | TOOLS REQUIRED | 


1 Pound Spring Force Gauge | 7/64-inch Allen Wrench 





| DESCRIPTION The tape tension is controlled by the spring attached to Pie two 
torque arms mounted on the tension arm shafts. This spring is a precision unit 


and should not be replaced with a commercial stock unit. 





[a 
PROCEDURE | : | : } | 
Steps: 
a. Take-Up Tension Arm 


i Attach string to tape guide post closest to take-up tension 
arm and thread as shown in figure 4-29. 


2. Attach spring force gauge to other end of string. 
36 Pull gauge in the direction shown until tension arm is. 
positioned in the. center of its arc. Gauge should measure 


7 +1 ounces (198 +28 grams). 


4, If tension is incorrect, check the position of the arm when_ 
resting against the stop. The tension arms Should be within 
1/8-inch of the rest position dimensions shown in figure 4-21. 


=e The tension may be adjusted by loosening the 7/64 allen set 
screw, positioning the torque arm to the desired position 
and securing the set screw. 


64 Let the tension arm snap against the stop several times to 
insure that the torque arm is tight enough to prevent 
slippage. 

7. Again check the tension of the gauge. If measurement is 


not correct, repeat steps 5 through 7 for correct 
measurement. . | 


bs Supply Tension Arm 


oe Attach a string to the tape guide post closest to the supply 
tension arm and thread as shown in figure 4-30. 


2% Attach spring force gauge to other end of string. 

3. Pull gauge in the direction shown until tension arm is pos- 
itioned in the center of its arc. Gauge should measure 
7 +1 ounces (198 +28 grams). a 

4. If tension is Se ge Oe position of the arm when 


resting against the stop. The tension arm should be within. 
1/8-inch of the rest poeres dimensions shown in figure G-21. 
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PROC EDURE Cont. ) 





TAPE TENSION ADJUSTMENT 


tension may be adjusted by loosening the 7/€4-inch allen 


Bir The 
set screw, positioning the torque arm to the desired position 
and securing the set screw. 

6. Let the tension arm snap against the stop several times to 
insure that the tcerque arm is tight enough to prevent slippage. 

Tis Again check the tension of the gauge. If measurement is not 


correct, 


repeat steps 5 through 7 for correct measurement. 


NOTE 


If any tape tension adjustment 
is made, perform the Tension Arm 
Sensor adjustment (paragraph 4.4.2.10). 


TAKE UP ARM 
TENSION we 














GUAGE 
ce] 
(o) Cl 2 (0) 
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ee es | 
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ATTACH 2.9413-039 


CENTER OF ARC 


Figure 4-29. Take-Up Arm Tension Measurement. 


Jf 
SUPPLY ARM 
TENSION 





ATTACH 


POSITION NEAR 
ARM POSITIONED TO POST 


CENTER OF ARC. 
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Figure 4-30. Supply Arm Tension Measurement. 





4.4.2.9 | | 

ADJUSTMENT __ _ ~_ |COMPONENT REFERENCE 
READ SKEW | | | N/A 

ASSEMBLY NAME _ 7 ASSEMBLY PART NUMBER 
Tape Guide (Fixed) | 7013844P002 


RECOMMENDED TEST EQUIPMENT | TOOLS REQUIRED 


Master Skew Tape (IBM) Tektronix Oscillo- | 
scope, Models 422, 432 or 453 and TC-12 Common Head Screwdriver 
Exerciser Card. 


DESCRIPTION Skew occurs if the tape is not exactly perpendicular to the head. 
The skew must be checked and corrected, if necessary, following replacement of the 
tape head or tape guides. A master skew tape is read and the tape path adjusted 
so that all bits of a character will be read simultaneously. 





PROCEDURE 
Steps: _ NOTE 
This adjustment, if necessary, 
requires shimming the tape guide 
which corrects the problem. Only 
one tape guide need be shimmed. 

diss Remove PC-4 Interface Connector bone and aes Va: TC-12 Exerciser 
card to connector J10l. 

2% Attach oscilloscope probe to Skew Test Point (STP) on the RC-11l 
card (refer to figure 4-31 for location). 

os Mount and thread master skew tape. Refer to loading procedure 
ir Section 3. 

Gis Place the TC-12 function switches to the following positions. 

Sl -- PULSE/DC ------ ---- DC 
S2.-- FORWARD/REVERSE --- FORWARD 
S3 -- OFF/SHUTTLE ------- OFF. 

S4 -- WRITE/READ -------- READ 

as Press the LOAD button, followed by the ON LINE button. 

om Observe waveform at STP. Be should approximate that shown in 
figure 4-32. 

Vs If the skew time exceeds 6.0 pp seconds (at 25 IPS) determine 
which tape guide requires shimming by lightly pushing the edge 
of the tape against the spring loaded flange of each guide. 
The guide which increases the skew reading must be shimmed. 

8. Remove tape guide by removing mounting screw from rear of face 
plate. Place the .0005" shim between the tape guide and face 
plate. Tighten mounting screw and recheck skew measurement. 


Spare shims are included with the replacement head. 


NOTE 


One .0005" shim changes the skew 
measurement by approximately 
1.5 mp seconds, 





SKEW TEST POINT 







(R103 | [R101 9}— 
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Figure 4-31. Read Skew Test Point. 





SWEEP: 2us/cm 
VERT. GAIN: 1v/cm 


29413-042 


Figure 4-32. Skew Waveform. 
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ADJUSTMENT ————™ | ~ [COMPONENT REFERENCE 
TENSION ARM SERVO SENSOR : eo oe N/A 

ASSEMBLY NAME ss—s ASSEMBLY PART NUMBER 
Servo Disk Se A 0A0499-J 

RECOMMENDED TEST I'QUIPMENT | TOOLS REQUIRED 
ee es Model 310 VOM or equivalent 3/32-inch Allen Wrench 


DESCRIPTION The purpose of this adjustment is to insure that the servo disc is 
| oriented properly on the tension arm shaft. This must be performed whenever the 
tension servo sensor assembly is replaced. Orientation of the supply servo disc 
must also be compatible with the operation of the limit switch cams. 






PROCEDURE 
Steps: 
ie If tape reel is mounted, rewind and remove. 
es Loosen servo sensor disc center mounting screw (see figure 4-7). 

oy Measure the sense voltage at the center lead of each respective 
photocell (white wire, see figure 4-8). 

the Voltage should measure approximately 1.8 VDC with the tension arm 
at rest position. If adjustment is necessary, rotate servo disc 
to obtain 1.8 VDC. 

Ds Carefully tighten servo disc center mounting screw without moving 
the servo disc or tension arm. When screw is tight, sense voltage 
should measure between 1.7V to 2.2VDC. If sense voltage is not 
within tolerance, readjust servo disc. 

Oa: Swing tension arm slowly to its maximum travel point and observe 
that the sense voltage increases gradually to approximately 4.0 + 
0.5VDC. - 

ra If sense voltage is satisfactory, secure center screw with a daub 

| of glyptol. 

NOTE 
Steps 8 through 12. apply only to 
the supply servo assembly. 

8. Inhilit the BOT/EOT sensor with a piece of scrap tape. 

ar Position the supply tension arm to the approximate center position 
and press the LOAD button. 

10 e 


Slowly move the supply tension arm towards the rest position. 

At the rest position, one of the Supply tension arm cams should 
engage the limit switch causing the Supply reel motor to shut 

down. If this does not occur, repeat all previous s:eps and adjust 
the sense yoltage output obtained in step 4 for a lover measurement 
but still within tolerance specified in step 5. | 





PROCEDURE(Cont.) TENSION ARM SERVO SENSOR ADJUSTMENT 


11. 


L2% 


yee 


14. 


15. 


TG 


Position ine Supply tension arm to the approximate center position 
and press the LOAD button. 


Slowly advance the supply tension arm to the maximum travel 
position. The other cam on the supply servo disc should engage the 
limit switch causing the supply reel motor to shut down. If this 
does not occur repeat all previous steps and adjust the sense 
voltage output «btained in step 4 for a higher measurement but 
still within to erance specified in step 5. 


Mount and thread test tape. 
Press the LOAD button and the ON LINE button. 
Using either the TC-12 Exerciser card or the service switch, run 


the transport in the forward and reverse directions. 


Check to insure that all tension arm operating positions 
illustrated in figure 4-21 are satisfactory. Minor adjustments 


(MC-17) may be necessary (see table below) 


SL AOE ESE SE EE IE I I DORE ETE SID 


Controls the extremes of the take-up 
tension arm arc. 


Controls the take-up tension arm center 
position. Must be adjusted without tape] 
motion; i.e., loaded and on-line. 


SUP ARC Controls the extremes of the supply 
tension arm arc. 


SUP CEN Controls the supply tension:arm ceiuter 
position. Must be adjusted without 
tape motion; i.e., loaded and on-line. 
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SECTION 5 


MAINTENANCE AIDS 


5.1 GENERAL 


This section contains several different types of maint- 
enance aids designed to quickly isolate defective assemblies 


in the tape transport. 


It is recommended that troubleshooting and field replace- 
ment be limited to the assembly level. Field replaceable spares 
are listed in the field and district level maintenance kits (see 
paragraph 5.7). Additional spare parts are available through 


the Sanders Data Systems logistics. 


Malfunctions associated with other assemblies which are 
not field replaceable requires repackaging of the faulty trans- 
port for shipment to Sanders Associates. Refer to Section 6 


for detail instructions. 
5.2 TROUBLESHOOTING 


This section provides the user with a systematic approach 
to quickly isolate the cause of failure and take the necessary 


corrective action. 


Basically, malfunctions of the tape transport assembly 


relate to one of three major operations listed below: 


li Tape Drive/and Control Electronics 
2 Write Electronics 
cre Read Electronics 


Since the internal tape transport power supply drives each of 


these functions it is recommended that the power supply be 


completely checked for proper operation. Furthermore in the 
event of a failure, it would be advisable to perform a general 
visual inspection of the tape transport assembly for more 
obvious failure characteristics such as faulty cable and 
printed circuit connections, blown fuses, frayed wires, short- 


ed connector pins and charred areas. 
5.2.1 POWER SUPPLY CHECKOUT 


If the tape transport is malfunctioning, the following 
tests should be performed to check for proper behavior of all 
power supplies. 

ls Check the rectified DC outputs | 
J2 pin ll: +20VDC (14 to 23 V range) 
J2 pin 13: -20VDC (14 to 23 v range) 
52 pin 12: +8VDC (8 to 12 V range) 
2 Regulators | | a 
The +12, +5, and ~12 VDC outputs can be measured 
at the load isolation jumpers on the MC-17 card 
or at connector Jl pins T, R, and N respectively. 
A reading greater than 5% off the nominal indi- 


cates a malfunction. 


NOTE 

The +12VDC output is used as a 

reference voltage for the re- 

maining outputs. The +12VDC 

output should be checked first 

in the event of a power supply 

malfunction. | 

If any power supply output is abnormal, isolate the faulty 

assembly (MC-17 or RP-16) with DC voltage measurements. The 
MC-17 card is field replaceable. Replacement of the RP-16 
is not recommended, however, certain components are field 


replaceable (refer to Section 4). 


Each regulator includes a protective current limiter which 


reduces the output voltage in case of severe overload. To check 


for this possibility, the loads may be removed from each supply 


by opening the associated jumper on the MC-17 card. 


If the DC fuses are blown, check the respective power 
transistors for collector to emitter short circuits before 
replacing the fuses. Replace MC-l/ ecard if any are found 


to be defective. 
5.2.2 TROUBLESHOOTING DIAGRAMS 


The first requirement in fault isolation is to identify 
the failure characteristic to one of the three major functions 
listed in paragraph 5.2. By selecting the appropriate trouble- 
shooting diagram and following the procedures outlined, the 


exact source of the malfunction can be determined. 


If the tape transport controller interface is suspected 
of being faulty, refer to Part 2 of this manual for maintenance 


information. 


fhe following troubleshooting diagram illustrate a general 
approach to fault isolation. Each diagram consists of blocks 
containing statements, actions, reactions and questions relating 
to system operations. Questions are answered with either a YES 
of NO decision. Each decision leads to subsequent actions 
which ultimately results in taking some form of corrective 


action. 


Each diagram assumes that power is applied and the power 


supply is functioning properly. 


Figure 5-1 illustrates a routine to exercise the various 
tape drive and motion control hardware. Motion commands may 
be issued by the pooler display/keyboard (using the 8090 Appli- 
cation Program) or manually, at the tape transport (stand- 


alone operation via TC-12 Exerciser card and control panel). 


} 


The magnetic tape debug aids program may also be used to 
exercise the tape transport. Refer to the Diagnostic Selftest 


User's Manual, Publication #7013393H002. 
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Notes for figure 5-1. 


NOTES: 1. Assembly is not field replaceable. 
| Repackage tape transport assembly 
for shipment to Sanders Associates 
(See Section 6). | 


2+ Supply tension arm servo output at 
TP-7 (MC-17 card). Take-up tension 
arm servo output at TP-8 (MC-17 card). 


3. Refer to tape mounting procedures 
in Section 3. 


4. Service switch not required for 
normal operation. Replace tape 
transport when convenient. 


5. Waveform should approximate 
figure below. | 





5.3 INPUT/OUTPUT INTERFACE SIGNALS 


Tables 5-1 and 5-2 list the input/output (1/0) signals 
associated with the tape transport assembly. Each table lists 
the I/O source and destination of each signal, signal mnemonic, 


description and type. 


Input signals to the tape transport originate at the 8090 
Pooler and distributed by the controller interface. Each 
signal is buffered at the distributor card (assembly 
7100608G000, part of the interface) and transferred to the 
RC-ll ecard (connector J101) through the PC-4 interface 


connector board. 


Output signals generated by the tape transport and supplied 
to the 8090 Pooler are also buffered at the distributor card. 


5.4 INTERNAL WIRING 


The wiring diagram of figure 5-2 illustrates the internal 
interconnections of the tape transport assembly. The circled 
connection points indicate the origin (output) of each signal 


function, while those that are not circled signify inputs. 


This diagram, in addition to the I/O interface data 
contained in tables 5-1 and 5-2 provides sufficient information 
to trace specific functions relative to troubleshooting and 


Maintenance. 
3.5 MAGNETIC TAPE DEBUG AIDS PROGRAM 


Refer to the Diagnostic Selftest User's Manual, Publication 


#7013393HOO02. | 


TABLE 3-1 


INPUT INTERFACE SIGNALS 


Distributor Card : | | | aye 


P/O Controller Interface] | 7 Card 
| Connector Signal _ | | | Signal] Connector 
(From) Name Description | Type (To) 


This input gates all tape trans- 
port inputs and outputs. A false 
SELECT line will immediately 
terminate any tape motion 
;}except rewind. 


Set Write |This input must go true con- 
Status currently with the forward 
(SWS) |command, and remain true for 
a period of at least 20 
microseconds following ini- 
tiation of a SYNCHRONOUS 
|} FORWARD or REVERSE command to 
energize the tape transport 
write and erase circuitry. The 
circuitry will remain ener- 
gized until initiation of a 
SYNCHRONOUS FORWARD or 
REVERSE command with the SET 
WRITE STATUS input held false 
for until receipt of a REWIND 
jor Off-Line command. The tape 
transport will not write un- 
|less a write ring is instal- 
|led on the tape reel. 


Synchron- |The tape transport moves in the 

ous forward direction as long as 

Forward ithis input is true. The com- 

Command mand is blocked if the tape 

(SFC) F}transport is not in READY 
istatus. | 


Rewind This input causes the tape 
Command transport to move in the 
(RWC) |reverse direction at high speed 
until reaching the BOT mark. 
At the completion of a rewind 
|the tape transport will move 
the tape forward to the BOT 
Imark and stop. The WRITE 
function is disabled. A RE- 
WIND COMMAND will be ignored 
if the tape transport is al- 
ready at BOT. 





TABLE 5-1 


INPUT INTERFACE SIGNALS (Cont) 





Distributor Card 
P/© Controller Interface 


Counector | Signal Signal Connector 
(From) Name Description Type CTo:) 


Pulse PLO ker. 



















This input will place the tape 
i;transport off-line, disabling 
remote control and turning off 
the front panel ON LINE indi- 
cator. The tape transport will 
remain off-line until the oper- 
lator presses the ON LINE button. | 
This input is gated only by 
;}Select, permitting the tape 
| transport to accept an Off- 
| Line Command while rewinding. 


Off-Line 
Command ~ 
(OFFC) 






















Pulse | J101-A 





'The Write Data Strobe input 
|strobes the information on the 
|'Write Data lines into the tape 
ftransport write circuitry. A 
| pulse width of approximately 2 
microseconds is recommended. 
|The frequency is determined by 
tape speed and density and 
should be 20.0 KHz for 25 ips, 
800 bpi operation. 


















'The tape transport moves in the Level | JI1OI-E 


|reverse direction at normal 


Synchron- 












ous 
Reverse | speed when this input is true. 
Command |} The command is blocked if the 


|tape transport is not in READY 
Status. If the BOT marker is 
| sensed while in Reverse, the 
tape transport will halt with 
the marker positioned approxi- 
|}mately 0.6 inch closer to the 
head than the normal load 
point. 


(SRC) 

















Pulse J102-C 











Write This input will reset the tape 
Amplifier | transport NRZ1 flip-flops. 
Reset |This automatically writes the 






LRCC character on the tape. The 
character should be written in 
‘|the eighth character position 
after the last data character 
of a record. No Write Data 

| Strobe should be supplied when 
writing the LRC. 


(WARS ) 








TABLE 5-1 


- INPUT INTERFACE SIGNALS (Gone) 


Distributor Card 

P.O Controller Interface 

‘Connector | eitsdenal | Signal - Connector | 
(From) Name etal is Type (To) 


PoP a A a Le a Se a iT Ses SSsS iene iSeries Alrite ess ttsas u/s sus Suan sEASSsSS OSSOASnesbSetrabonsopanS uRSUTO R= SS Sona 





Write Data 


J2-P BIT a A ere level Spinnin’ the 

J2-13 BIT 2. |Write Data Strobe pulse causes 
J2-N | BIT 2,- a "ONE" to be recorded on the 
J2-12 BIT 21, tape in the associated track. 
J2-11 BIT 25 The data character should be 
J2-M | BIT 25 present prior to the Write 

J2-K BIT 25 Data Strobe leading edge and 
J2-9 BIT 25 -|remain stable until the trailing 
J2-10 BIT 2 jedge. | 





TABLE 5-2 


OUTPUT INTERFACE SIsNALS 


PCH-4 Distributor 

Card , | Card 
Connector Signal Signal {Connector 

(From) Name Description Type (To) 
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A true output that indicates the 
operator has placed the tape 
transport under remote control. 


When this line is true, the tape 
transport is on-line, selected, 
loaded with tape and not rewind- 
ing. Motion commands will be 
ignored if Ready is false. 


A true output that indicates the 
the tape is positioned at the 
BOT marker. 


A true output that indicates the 
EOT marker is being sensed. 

This output may be noisy if the 
tape transport stops at the edge 
of the marker. 
















File A true output that indicates the 
Protect write ring is not installed on 
(FPT) the reel. The tape transport 


will not write when this output 
is true. 


A true output that indicates the 
tape transport is in the rewind 
or advance to load point mode 
following BOT. 










Rewind- 
ing 
(RWD) 























Read A true, 2 microsecond pulse that 
Data occurs when a character has been 
Strobe © assembled in the read register 
(RDS) | : 


A true level during the Read 







READ DATA 



















ee ne OUTPUT 0 Data Strobe pulse indicating 
J103-18 BIT 2, that a "ONE" bit was read in the 
J103-17 BIT 2, | associated track. The Read Data 
3103-15. Bil 2. outputs will appear prior to the 
J103-14 BIT 25, Read Data Strobe pulse and re- 
J103~-9 BIT 2. main present until after its 
J103-8— BIT 26 | trailing edge. 
J103-4 BIT 20 eS 

| =J103-3 BIT 2 
J103-1 BIT 2 
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Figure 5-2. Wiring Diagran, 


Tape Transport. 
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5.6 TC-12 EXERCISER CARD 
The TC-12 Exerciser Card is a maintenance tool designed 
to perform various on-line type operations to facilitate 


testing, troubleshooting and adjustments. 
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Figure 5-3. TC-12 Exerciser Card, Component Layout. 


The TC-12 card is designed to plug into the interface 
connector J101 located on the RC-1l card (rear of tape trans- 
port). To access J101, the universal interface board (PC-4) 


and mounting bracket must be removed. 
5.6.1 FUNCTION SWITCHES 


The TC-12 card includes 4 function switches and Supporting 


circuits to perform the following operations (see figure 5-3). 


SWITCH FUNCTION : DESCRIPTION 


S1 —  PULSE/DC Selects continuous or start/stop 
tape motion. DC = continuous 


motion; PULSE = start/stop 
motion. The duration of the 
start/stop is variable and 
controlled by the STOP and GO 


adjustments. 


S2 FORWARD / 


REVERSE Selects direction of tape motion. 
$3 OFF/SHUT Selects alternate forward/reverse 
-_ motion (back and forth) when 
placed in the SHUT (Shuttle) 
position. Sl must be in the 
PULSE mode for the shuttle operation. 
S4 WRLITE/READ Selects WRITE or READ mode. In the 


WRITE mode, the tape transport 
writes logical "1's" in each 
track providing that the jumper 
option is properly connected (see 
ere 5-3). In the READ mode, 
the write circuits are disabled 
and data is read from tape. Tape 
must he rewound to the beginning 
of daza. Write ring must be in- 


stalled for a write operation. 
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5.6.2 ADJUSTMENTS 


STOP/GO 


These two adjustments (R2, R4) control 
the duration of the start/stop action 
in the PULSE mode. This Feature also 
affects the forward/reverse duration 


of the shuttle mode. 


WRITE FREQUENCY The write frequency adjustment (R12) 


must be set to 20,000 Hz to insure 
recording at the proper bit density; 


i.e., 800 BPI at 25 IPS. 


5.6.3 TEST POINTS 


Each signal at the tape transport interface connector is 


connected to a terminating resistor. The resistors terminate 


the open-collector output drivers in the tape transport to 


permit voltage measurements, The abbreviations, signal names 


and the expected behayior of each key interface line is listed 


below. 


The tape transport must have tape mounted and be on- 


line to observe these signals. 


RC 


OC 


WP, 


DS 


RS 


O=7 


Rewind Command input line. 


Normally high level. Pulses low at EOT for 


automatic rewind. 


Off Line Command input line. 


Normally high level. 


Write Data input lines. 
Normally low level, causing binary ones to be 


written. 


Data Density Select ioput line. 


Normally high level. 


Read Data Strobe output line. 


Normally high with low-going 2 microsecond pulses 


occurring for each character read. 


RP, 


“O27. 


Normally high with low-going pulses occur- 


ae 


OL 
RD 
FP 
LP 


ET 


ST. 


SW 
WRS 


WS 


Read Data output lines. 


ing for each logical "one" read. Each pulse 


lasts approximately half of the normal bit 


period. 


Ready output line. 


Low when tape has been mounted and the tape 


transport is on-line. Goes high during rewind 


or when off-line. 


On Line output line. Low when on-line. 


Rewinding output line. Low during rewind. 


File Protect output line. Low if no write 


ring installed. 


Low Point output line. Normally high. 


Low while BOT reflective marker is sensed. 


End Of Tape output line. Normally high. 


Low while EOT reflective marker is sensed. 


Causes automatic rewind. 


Select input line. Normally low to enable tape 
transport. | | 
Set Write Status input line. Controlled by. 


WRITE-READ switch on TC-12 card. Write is low, 
read is high. 


Write Amplifier Reset input line. Normally high. 


Grounding this line during a write will stop the 


write pulses at each track. 


Write Data Strobe input line. Normally high 
with low-going 2 microsecond pulses from the 


EGai2 write oscillator. 


OV Overwrite input line. Normally high. If grounded 
prior to starting tap2 motion in continuous write 
mode then grounding WRS will turn off tape trans- 


port's write power. 


SF Synchronous Forward Command input line. Low level 
that causes forward tape motion. Controlled by 


TC-12 switches. 


SR Synchroncus Reverse Command input line. Low 
level that causes reverse tape motion. Controlled 


by TC-12 switches. 
5.7/7 MAINTENANCE KIT 


The spare parts listed in table 5-3 represent those items 
which are field replaceable and contained in the serviceman's 
standard maintenance kit #7013425K001. Table 5-4 lists those 
spare parts which are also field replaceable, but are only 


stocked at the district office level. 


TABLE 5-3. 
FIELD MAINTENANCE KIT #7013425K001 


7013844P019 Power/Servo PCB (MC-17) 




































































—| 7100607G001 Tape Formatter (NRZ1) PCB 


7013844P022 






i 1 
Fe: 1 7013844P020 | Data Control PCB (RC-11) 
3 “ih, 7013844P005 | Sensor, EOT/BOT 
4 a 7532008P004 Lamp, Type 382 
5 1 7013844P017 Lamp, Arm Sensor 
6 oa 7528001P105 Fuse, SB, 3A | 
7% 5 7528001P149 Fuse, $B, Ceramic 1.5A 
8 5 7528001P005 Fuse, MB, 7.5A 
5 7528001P055 Fuse, MB, 3A 
1 7013844P023 Relay, 4PDT, 12VDC 
1 | 7100605c001 | Tape Controller PCB 
1 7100606G001 | Tape Timer PCB 
1 71006086001 Tape Distributor PCB 
7 
1 


Rectifier Assembly 


* For 235 VAC Application Only 


TABLE 5-4 


DISTRICT LEVEL MAINTENANCE KIT #7013425k002 


Item No. Quantity**| Part No. Description 

















Power Servo PCB (MC-17) 
Data Control PCB (RC-11) 
Sensor, EOT/BOT 


7013844P019 
17013844P020 
17013844P005 
17532008P004 
17013844P026 
17528001P105 
17528001P149 
7528001P005 
7528001P055 
7013844P023 
17100€05G001 
7100€06G001 
7100608G001 
7100607G001 
7013844P022 
7013844P023 

7013844P001_ 
17013844P002 
7013844P003 
7013844P011 
7013844P012 
7013844P017 
7013844P018_ 
7013844P024 
7013844P025 

7013315P003_ 
7013416G001 









Lamp, Type 382 






Servo Assembly 
Fuse, SB, 3A 
Fuse, SB, Ceramic 1.5A 









on DU fF W NY FF 


Fuse, MB, 7.5A 

Fuse, MB, 3A 

Relay, 4 PDT 

Tape Controller, PCB 


























Tape Timer PCB 





Tape Distributor PCB 






Tape Formatter (NRZ1) PCB 









Rectifier Assembly 
Power Relay Control PCB (RP-16) 













Tape Head 





Tape Guide, Fixed 









Tape Guide, Rotating 












Motor, Capstan 


Reel 












Motor, 





Arm Sensor 





Lamp, 









Photocell, Arm Sensor 
Capacitor, 110,000 pf, 25V 
Capacitor, 25,000 yf, 10V 
Tape Transport Assembly 















Cable Assembly 






* For 235 VAC Application Only 


kx Quantity depends on the density of units in a given district. 
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SECTION 6 


REPACKAGING AND RESHIPMENT 


6.1 GENERAL 


The tape transport assembly must be returned to the 
factory for repair or refurbish whenever a malfunction is 
NOT field repairable or at every 5,000 operating hour 


intervals. 


The tape transport assembly and/or defective printed 
circuit card must be properly packaged for reshipment to 
avoid the possibility of irrepairable damage during transit. 


The following procedures are recommended. 


6.2 TRANSPORT PACKING REQUIREMENTS 


The transport assembly is packaged in heavy duty card- 
board containers with proper spacers and protective pieces. 
The shipping material used to ship the original or replace- 
ment unit, is reused to ship the defective assembly back to 


the factory. 


A description and use of each piece of shipping material 


is illustrated in Figures 2-1 and 2-2. 
6.2.1 PROCEDURE 
6.2.1.1 Removal From Cabinet 


Refer to Tape Transport Replacement Procedure (para- 


graph 4.3.2.1). 


6.2.1.2 Slide Rail Disassembly 
ee Remove slide rail assembly from the defective tape 
transport side panels by removing four (two each side) phillips 


head screws and associated hardware (see figure 6-1). 


rae Install slide rail assembly on replacement tape 


transport if available (see paragraph 4.3.2.1). 


SLIDE RAIL 
ASSEMBLY 


\\ 










NUTS (4) 


LOCK 
WASHERS (4) 






FLAT | 
WASHERS (4) 





| PHILLIPS HEAD 
Wale i SCREWS (4) 





TRANSPORT 


29413-049 


Figure 6-1. Tape Transport Slide Rail Disassembly. 


6.2.1.3 Packing 
6.2.1.3.1 Standard Method 


a Place the tape transport face down inside the inner 
container. | 

bs Insert cardboard side spacers. 

3. Close inner container flaps and secure with adhesive 


binding tape. 





4. Place corner cushions at bottom corners of primary 
container placing inner container inside, such that the 
inner container is supported by cushions. 

a Insert top corner cushions in place. 

6. Close and secure primary container flaps with 
adhesive binding tape. 

7. Wrap reinforced nylon tape around the primary 


container as shown in figure 2-l. 
6.2.1.3.2 Alternate Method 


some tape transports are shipped in containers protected 
by preformed Instapac* foam molds. | | 

ise Place bottom half of foam mold on the bottom of the 
cardboard container. | | 

pe Place the tape transport inside of the foam mold. 

Di Insert the top half of the mold over the top of 
the tape transport. | 

Lig Close and secure container flaps with adhesive 
binding tape. | 

ye Wrap reinforced nylon tape around the container 


as shown in figure 2-2. 


6.3 PRINTED CIRCUIT BOARD PACKING REQUIREMENTS 


It is recommended that defective printed circuit boards 
be shipped back to the factory as soon as possible following 
removal from any of the major a9 shen components. It is 
further recommended that each printed circuit board be 
packaged for shipment according to the procedures provided 


below. 
6.3.1 PROCEDURE 


ds Wrap the defective printed circuit board with 
bubble plastic, kempac, foam rubber or any other acceptable 


packing material. 


* T.M. Instapak Corporation 


2. Using a scrap piece of Seiposna. form a Te 
ary folder to fit the wrapped printed circuit board as 
shown in step 1 of fi roie 6- Fold with the rib grain of 
the cardboard. | | a, Ge oe oo 


3. Piece the wrapped printed circuit board in the 
secondary folder and secure flaps with adhesive tape. See 


step 2 , figure 6-2. 


4. Using anoenee scrap piece of cardboard, form a 
primary folder to fit secondary folder as shown in step 3, 


figure 6-2. 


5. Place secondary folder in the primary folder with 
the taped flaps facing down and in a direction opposite to 


the fold of the primary folder. See step 4 of figure 6-2. 


6. Secure primary flaps with adhesive tape as shown 


in figure 6-2,step 5. 


6.4 SHIPPING INSTRUCTIONS 


The method of shipping is left to the descretion of the 
sender. Many factors are of prime importance in selecting 


the method of shipment as detailed below. 


The instructions below apply from, to or between any 


field office within the continental United States. 


WRAPPED PRINTED 
CIRCUIT BOARD 












STEP 1 
fm GRAIN 
SECONDARY FOLDER 
ADHESIVE TAPE 
STEP 2 
RIB GRAIN 
Eh 
STEP 3 
PRIMARY FOLDER 
STEP 4 
STEP 5 


ADHESIVE TAPE 


Figure 6-2. Printed Circuit Board Shipping Configuration. 


SURFACE 


If shipping: then Ship Via: 


REA Express 


Call Corporate Traffic 
Department for | 
instructions 











1-40 lbs. 
41-500 lbs. 


4 








500-over 


ec tae 


|I£ Weight 
fof Ship- | DISTANCE IN MILES 
jment is: | 





S 
ne rece a cll a eee emeercecirkioceriaamec eae ame ammmREAneaienmmcabomstaicasanimendniiinaesnemiabbananiaiiacen:diimuasnsnsan-schedlibamasiinmandtimmumisiamdmataiiommndemmmmimemasainaiansbimmiiaimntmainaanesialibamaisiaiaiiinenamaiemesumatimaniaseeibesomsmiammnsntacs-semdisamtisnnem ee limmiiiehaaig imamate acum ialsoacmiaaaeea 


1-350 1351-850 851-1000] 1001-1300/}1301-1500 1501-1700)1701-2400 









25 Air X 
26-35 Air X 
36-50 Air X 
51-100 |Air x 


| 100-over /Comm'1|Comm'1 
Legend: Air X - Air Express (Air Division of REA Express, Inc.) 


AFF - Air Freight Forwarder viz: Domestic Air Express, 
Airborne Freight Corp., WTC Air Freight 


Comm'l - Any scheduled commercial passenger airline that 
goes to city of destination 
GENERAL INSTRUCTIONS 


i ies Show Return Authorization Numbers on all shipping 
documents and containers. | 


va Do not declare a value on Air or Express shipments 
in value block. 


3% Show N.V.D. (No Value Declared). 

“is Describe as: Electrical or Electronic Equipment. 

D< Do not return material to Nashua via Air Freight 
unless an urgency exists, if so: mark shipping 


papers "HOLD AT LOGAN FOR SANDERS PICKUP". 


6. Do not ship via Emery Air Freight. 


SECTION 7 
TAPE TRANSPORT SCHEMATIC 


AND LOGIC DIAGRAMS 


7.1 GENERAL 


The schematic and logic diagrams listed below and 
contaiined in this section apply only to the tape transport 
electronics. Diagrams relative to other pooler system 
components including the tape transport controller inter- 
face are included in the PDS 800/8000 Schematic Diagrams, 
publication #SDS-800-15. 


TABLE 7-1 


ENGINEERING DIAGRAMS 


Drawing Number | 


Component Layout | | CD-0035 
Power Supply Schematic SC-0146 
Capstan Servo Schematic | SC-0147 
Reel Servo Amplifier Schematic : SC-0159 
Reel Servo and Relay Control LD-0011 
Component Layout | 7 | CD-0037 
Write Logic Diagram | | SC-0153 
Read Logic Diagram SC-0154 
Control Logic Diagram ! LD-0002 


RP-16 Component Layout dt 
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SECTION 1 


INTRODUCTION 


1.1 GENERAL 


The following information is provided to aid 
maintenance personnel in performing field maintenance on the 
magnetic tape controller interface. Installation instructions 
and repackaging and reshipment instructions not appearing 
herein can be found in the appropriate sections of the 


Model 3720 Magnetic Tape Transport Maintenance Manual (Part 1). 
1.2 PHYSICAL DESCRIPTION 


The system 8090 Magnetic Tape controller interface consists 
of four printed circuit boards (PCB's). The four PCB's and 
their slot locations in the microprocessor card cage are as 


follows (see figure 1-1): 


a. Magnetic Tape Controller or Controller (XA 16) 
b. Magnetic Tape Timer or Timer (XA 17) 
Magnetic Tape Formatter or Formatter (XA 18) 


PQ. 


Magnetic Tape Distributor or Distributor (XA 20) 


1.3 FUNCTIONAL DESCRIPTION 


sees ores CONTROLLER a 
The controller interfaces with the distributor, the 
timer, the formatter and the general purpose buffer channel 
(GPBC). The controller performs the following functions: 
| Selection Register snd: Sump ee Straps, 
Record Counter | 
Address Counter 
Controller Data Multiplexor 
Decode Logic 
Command Register 
Data Multiplexor and Register 
- Maintenance Switch 
1.3.2 DISTRIBUTOR — | 
The distributor interfaces with the aoe ol kee. the form- 
atter, the timer and two NRZ1 or two phase ceeded: 9-track 
tape drives. The distributor handles all data and status 
Lines to and from the tape drives. Neither drive will be on 
the lines unless selected. Only one drive may be selected at 
any one ene: All lines leaving the distributor are buffered | 


and go to one drive. 


The distributor contains the following registers and 
latches: | | 

First Character Write Latch 

Read Data Multiplexor 

Motion Register 


End of Tape Mark 
1.3.3 TIMER 


The timer interfaces with the controller, formatter and 


distributor. The timer PCB performs the following functions: 





MICROPROCESSOR ) | 
CABINET _ 
waaat ‘ete 
_E\ DISTRIBUTOR, 
Va (A 20) | 
SPAT sa SRE i | 
MICROPROCESSOR ow 
CARD CAGE NOT PRESENTLY 
USED (XA 19)* 
TAPE / TAPE 
CONTROLLER TAPE FORMATTER > 
(XA 16) TIMER NRZl 
| ya) XA 18) 
(KA 17) ( 


_* LATER CONFIGURATIONS MAY USE TAPE 
FORMATTER (PE) IN SLOTS XAI8 AND XA 19. 


Figure 1-1. Controller Interface PCB Locations 


Oscillator 

| Basic Timer 
Delay Request 
Test Bus 
Command Detect and Busy 
Tllegal Command 
File Mark Search 
Termination Logic 
Operation Complete 
Interrupt | 
Error Flag 


Rewind Error 
1.3.4 FORMATTER 


The formatter interfaces with the timer and the distributor. 
This PCB is used for NRZ1 recording and performs the pon Owens: 


funebions: 


Data Transfer Request 
Tape Motion Command Set-Up Logic 
‘Tape Gap Detection Logic 

Write Control Logic 

File Mark Detection Logic 

Error Checking Logic 


CRC Generation Logic 
1.4 MAINTENANCE PHILOSOPHY 


The maintenance philosophy requires that: (1) a malfunction 
be teolated to a major field replaceable assembly and (2) that 
the major field replaceable assembly be replaced with an oper- 
ational spare. All field replaceable assemblies are supplied 

as part of the maintenance kit #7013425K001. Refer to tables 


5-3 and 5-4 in Section 5 of Part 1 for maintenance kit components. 


To eliminate the possibility of reusing a defective 
assembly as a replacement spare, it is important to properly 
identify the assembly as defective by attaching a repairable 


tag immediately following its removal. 


Malfunctions resulting from defective assemblies that are 
not field replaceable requires that the assembly be repackaged 
and shipped to Sanders Associates. All defective parts must 


also be properly packaged tor shipment to the factory. 


Assemblies returned to the factory are repaired, refurb- 
ished and returned to the original site. Defective parts are 
also repaired (where practical) and used to restock maintenance 


kits. 
1.5 RELATED DOCUMENTATION 


The following is a list of various documents which relate 


to the controller interface. 


Magnetic Tape Controller Card Description (/7100605H001) 
Magnetic Tape Timer Card Description (7100606H001) 
Magnetic Tape Distributor Card Description (7100608HO001) 
Magnetic Tape Formatter Card Description (7100607H001) 
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SECTION 2 


INSTALLATION 


2.1 GENERAL 


The four controller interface boards are located as shown 
in figure 1-1. Before installing or removing these boards 
insure that the power is off. Also, when replacing boards, 
insure that the component side of the boards being replaced 


faces to the right. 


In the present configuration slot XA 18 is occupied by 
the NRZ1 formatter. In future installations slots XA 18 and 
XA 19 may be occupied by the phase encoded (PE) formatter. 


224722 


SECTION 3 
MAINTENANCE 


3.1 GENERAL 


Maintenance activity associated with the controller inter- 
face includes fault isolation or troubleshooting and parts 
replacement. This section details the requirements necessary 


to support these functions. 


This section is a guide to prompt isolation of a faulty 
field replaceable PCB. It enables maintenance personnel to 
isolate a faulty PCB with a minimum of repetitious testing. 
Certain non-standard failures; i.e., motherboard problems, 
software problems, operator errors, etc., is beyond the 


scope of this section and is not covered here. 
3.2 FAULT ISOLATION 


This section provides the user with a systematic approach 
to isolate the cause of a failure and take the necessary 
corrective action. The most important factor in the repair 
of the controller interface is the effective use of the 
diagnostic selftests to isolate a defective PCB. 

If a malfunction occurs, it is recommended that the 
Microprocessor low voltage power supply (LVPS) be checked 
first for proper operation: Furthermore, it is advisable to 
perform a general visual inspection of the LVPS and the 
controller interface for obvious failure characteristics such 
as faulty printed circuit connections and shorted or bent 


connector pins. 


If ive visual “inspection does not result in any significant 
findings it is first necessary to check the power supply volt- 
ages and then to make use of the diagnostic selftests to isolate 


a fault. 
3.2.1 LVPS CHECK — 
Perform the seeper given in the following procedure to 


check the power supply voltages. 


NOTE. 


The following checks are made on 
terminal board TBl (located on the 
rear panel of the LVPS) using a 
volt-ohm meter (VOM) Triplett 
Model 310 or equivalent 


1. Check the ay terminals. Voltage should be -12 + 0.5V. 
If not, see the -12VDC adjustment procedure. 


2. Check the +12V terminals. Voltage should be +12 + 0.5V. 
If not, see the +12VDC adjustment procedure. 


3. Check the 5V terminals. Voltage should be 5a Oil Vn 
If not, see the +5VDC adjustment procedure. 


Ser are) ewe 


ADJUST MENT COMPONENT REFERENCE 





-12vDc. = R16 
JASSEMBLY NAME | ASSEMBLY PART NUMBER 
Low Voltage Power Supply (LVPS) 7013361G001 
RECOMMENDED TEST EQUIPMENT TOOLS REQUIRED 
Triplett Model 310 or Equivalent Non-conducting Adjustment Tool 


DESCRIPTION 


Adjust R16 to obtain the voltage measurement to within the tolerance given 


below. 





Se ee SRI SO SN ST ST SAS GW SAE BT ESTER SS TEA LS SST DSS I PES AE DRED TIE EE SSVI 
PROCEDURE | . s | 


Ls Insure that the LVPS power ON/OFF switch is ON and all the circuit 
breakers on the status panel are in the UP position. 


2% Connect the VOM to the -12V terminal on terminal board TBl. 


on Adjust potentiometer R16 on LVPS regulator board XA 2 (7100364G001) 
so that VOM measures -12 + 0.5VDC. 


Au. If voltage output cannot be adjusted to the tolerance given in 
step 3, disconnect the leads from the -12V terminal on terminal 
board TBl and repeat step 3. 7 


Ds If voltage output cannot be adjusted within tolerance given in 
step 3, replace regulator board XA 2, and repeat steps 1 through 
oe 

6. If voltage still cannot be adjusted within tolerance given in 


step 3, replace LVPS. 


3.2 Lez 


[ADsUSTMENT COMPONENT REFERENCE 


R5 








+12VDC 





ASSEMBLY NAME 





ASSEMBLY PART NUMBER 
POTS eUG OO: 








Low Voltage Power Supply (LVPS) 


RECO MMENDED. TEST EQUIPMENT TOOLS REQUIR ED 





Triplett Model 310 VOM or Equivalent | Non-conducting Adjustment Tool 


DESC RIPTION 


Adjust RS to obtain the voltage measurement to within the tolerance given 
below. 


| PROCEDURE 


1. °° Insure that the LVPS power ON/OFF switch is ON and that all circuit 
breakers on the Status panel are in the UP position. 


23 Connect the VOM to the +L2V terminal on terminal board TBl. 


Ce ere potentiometer R5 on LVPS. regulator board XA 2 (7100364G001) 
so that VOM measures +12 + 0.5VDC. 


Ae If. voltage output cannot be adjusted to the tolerance given in 
step 3, disconnect the leads from the +12 terminal on terminal 
board TB1 and repeat step 3. 


os If voltage output cannot be adjusted within tolerance given in 
step 3, replace regulator board XA 2 and repeat steps 1 through 
33 | as 

6. If voltage output still cannot be adjusted within tolerance 


given in step 3, replace LVPS. 
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COMPONENT REFERENCE) 
R20 


ADJUST MENT 





+5VDC 












ASSEMBLY PART NUMBER 


7013361G001 


ASSEMBLY NAME 






Low Voltage Power Supply (LVPS) 









TOOLS REQUIRED 





RECOMMENDED TEST EQUIPMENT 


Triplett Model 310 VOM or Equivalent 





Non-conducting Adjustment Tool 






DESCRIPTION | 
Adjust R20 to obtain the voltage measurement to within the tolerance given 
below. 
PROC EDURE 
1s Insure that the LVPS power ON/OFF switch is in the ON position 
and that all circuit breakers on the status panel are in the 
UP position. 
2 Connect the VOM to the +5V terminal on terminal board TBl. 
35 Adjust potentiometer R20 on LVPS regulator board XA 1 (7100363G001) 
so that VOM measures +5 + O.1LVDC. 
4. If voltage output cannot be adjusted to the tolerance given in 
step 3, disconnect the leads from the +5V terminal on terminal 
board TBl and repeat step 3. 
5. If voltage output cannot be adjusted within tolerance given 
in step 3, replace regulator board XA 1 and repeat steps 1 
through 3. | 
6. If voltage output still cannot be adjusted for proper 


measurement replace LVPS. 


3.2.2 CONTROLLER INTERFACE CHECK 

Four diagnostic selftest programs are used to isolate a 
controller interface malfuncticn to a particular printed circuit 
board. Once the defective board has been located using the 
selftest, the maintenance philosophy is to replace the defective 


board with operational board from the maintenance kit. 


To isolate a malfunction in the controller interface using 
the portable tester (70130146001) with perforated mylar or 
paper tapes, follow the diagnostic selftest loading sequence 
presented in table 3-1. Diagnostic Selftest User's manuals 
are available for each selftest given in the table. The part 
numbers of the manuals correspond with the part numbers for 
the tapes except that the last four digits of the part numbers 
are "H002" instead of "R003". 


Use table 3-1 and the appropriate Diagnostic Selftest User's 


Manual to isolate a defective controller interface assembly. 


TABLE 3-1. 


DIAGNOSTIC SELFTEST LOADING SEQUENCE 


“INITIAL SLFTST | 7013396R003 
KD SLFTST MON 7013183R003 
MEM SLFTST | 7013191R003 


KD DISPLAY SLFTST - 7014032R003 


KYBD SLFTST | 7014033R003 | 


PROC SLFTST _@ 7013933R003 
ROM SLFTST _ ee 7013188R003 
‘TAPE ROM TM | | 7012016R010 
GPBC SLFTST -7013942R003 
TAPE SLFTST | a 7013950R003 
TAPE SLFTST | ) 7013951R003 
TAPE SLFTST 7013952R003 
3 TAPE SLFTST te | 7013953R003 








SECTION 4 


MAINTENANCE AIDS 


4.1 GENERAL 


Maintenance aids for the controller interface consist of 
test point function descriptions, block diagrams, and timing 
diagrams. Refer to the appropriate card description as required 


for these items. See table 4-1 below. 


TABLE 4-1 


CONTROLLER INTERFACE CARD DESCRIPTIONS 


Card Description 
Magnetic Tape Controller | 7100605HO0O1 | 


Card Description 


Magnetic Tape Timer 7100606HO0L 


Card Description 
Magnetic Tape Formatter 7100607H001 | 


|} Card Description : 
Magnetic Tape Distributor 7L00608HOOL 
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5.1 GENERAL 


SECTION 5 


PREVENTIVE MAINTENANCE 


Preventive maintenance on the interface controller consists 


of proper handling of the printed circuit cards. When removing 


or inserting cards insure that: 


de 
2s 
a 
4, 


Power is OFF. 

Cards are properly oriented. | 

Cards are inserted in correct slot. 

Card connectors and card cage mating connectors 


are serviceable. 
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SECTION 6 


REPACKAGING AND RESHIPMENT 


6.1 GENERAL 


For repackaging and reshipment instructions refer to 
section 6 of the Model 3720 Tape Transport Maintenance 


Manual (Part 1). 
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SECTION 7 


DRAWINGS AND PARTS LISTS 


7.1 GENERAL 

The parts listing for the controller interface is pro- 
vided in table 7-1 below. Drawings (schematic diagrams, 
wiring diagrams, component location diagrams, etc.) are 
provided in PDS 800/3000 Schematic Diagrams Manual 
(PDS-800-15). 


TABLE 7-1 


PARTS LISTING FOR THE CONTROLLER INTERFACE 


Magnetic Tape 


Controller | 7100605G001 


Magnetic Tape Timer 7100606G001 


Magnetic Tape Formatter (NRZ1)* | 7100607G001 


Magnetic Tape Distributor. | 7100608GO001 





* Option: Phase Encoded (PE) Tape Formatter part 
number is to be assigned. . aA 
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